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Bilingual lexical memory 1
Abstract
The main controversy in bilingualism is about the conceptual
representation of different languages. The common-code view and
the dual-code view represent the two extreme positions of the
controversy. Both views posit the existence of distinct, lexical
or prototypical stores (shallow level storage) for different
language systems. However, the common-code view suggests that
there exists a common conceptual storage (deep level storage) for
the words of different languages. Facing the inconclusive
results obtained in related studies, various resolutions'have
been suggested by different theorists (common-code, dual-code,
and indeterminable resolution). Three experiments were performed
to examine the possible effects of procedure and memory task in
bilingual lexical memory. Experiments 1 and 2 showed that
certain common procedure in bilingual studies (repetition
paradigm) allowed shallow level of facilitation. Thus, these
procedure were problematic in.drawing a conclusion about the
system of conceptual representation. The problem would be more
serious if data-driven memory tests were employed. Experiment 3
demonstrated that the cohflicting results obtained in previous
bilingual studies were at least in part due to the fact that
various procedure'and memory tasks were used in different
studies. At the end of this paper, the results of recent
bilingual studies are re-interpreted and show that the
common-code view gained more support than the dual-code view or
indeterminable view did. Finally, the common-code resolution is
extended so that more specific hypotheses can be generated, and
implications on further studies are discussed.
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Bilingual lexical memory: Structures and processes
Introduction
The Controversy in Bilingualism
Bilingualism is the mastery of more than one language by an
individual. As more and more people acquire and use more than
one language, bilingualism has become one of the major research
topics in cognitive psychology. Current researches in
bilingualism are concentrated on three main topics: second,
language acquisition the functional separation and coordination
of the representation of different languages and the comparison
of the general performance of monolinguals and bilinguals. As
the representation system is the central issue in the study of
memory and cognition, questions of how to store and process
information of different languages are involved in nearly all
aspects of bilingualism.
The main controversy in bilingual studies is about the
conceptual representation of different surface forms (different
languages). The contrasting positions, as defined originally by
Kolers (1963), have been described variously as independence
versus interdependence (Paivio, 1986, chap. 11) language
dependent versus language independent (MacNamara, 1967
Schwanenflugel Rey, 1986) and common-code (common store)
versus dual-code (dual store) (Durgunoglu Roediger, 1987
Snodgrass, 1984). The common-code versus dual-code controversy
reflects the main interest of this paper and thus this
controversy was labeled as common-code view versus dual-code view
in this paper.
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Both contrasting views agree that bilinguals possess
separate representation systems for each language. Moreover,
some functional interconnections exist among the systems (Paivio,
1986). However, the common-code view claims that the conceptual
storage of words in bilinguals is supralinguistic (i.e., the
separate linguistic systems are functionally connected to a
common conceptual system, see, e.g., Kolers Gonzalez, 1980
Potter, So, Eckardt, Feldman, 1984 Snodgrass, 1984). The
dual-code view, on the other hand, argues that separate,
language-specific conceptual codes exist in bilinguals' memory.
The concepts are associated or linked together across languages
or through the imagery system (Paivio, 1986). In short, the two
opposing views differ in the issue whether or not the thoughts,
associations, and meanings activated by the word
-- and the word CHAIR to a fluent Chinese-English
bilingual are the same.
Controversial Empirical Evidence
Recent studies in bilingualism usually involved the
comparison of response accuracy and latency for target items
following different primes. The primes and the target items
might be in the same language (within-language), or in different
languages (between-language). Contemporary researchers mainly
employed two criteria in assessing the validity of the two
contrasting views, namely the equality of within-language and
between-language facilitation effects and equality of within-
language and between-language interference effects'. They
presumed that if different surface forms are contacting the same
椅 子
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underlying semantic representation, experiencing either of the
different surface forms should produce equal effects
(facilitation and interference effects) on response times
regardless of any differences in base times (see, e.g.,
Durgunoglu Roediger, 1987 Paivio, 1986, chap. 11 Kroll and
Potter, 1984 Snodgrass, 1984). Facilitation effects stand for
the shortening of response times or the increase of probability
in producing correct responses for the target items in different
processing tasks (categorization, lexical decision, recognition,
perceptual identification) whereas the interference effects
stand for the opposite. In the following, I would review the
empirical evidence that support either view basing on the above
mentioned criteria.
Abundant empirical evidence has been collected in support of
the common-code view. Rosenberg and Simon (1977), for example,
obtained evidence that bilingual subjects confused sentences they
had seen with translated equivalents at the testing time. This
indicated that information was integrated across languages using
a single semantic system to represent it. Potter et al. (1984)
found that it didn't take longer for proficient Chinese-English
bilinguals (Experiment 1) and nonfluent English-French bilinguals
(Experiment 2) to translate a word in the first language to the
second language than to name the picture in the second language.
These findings implied that different surface forms were
1. Some researchers used the equality of base times (e.g., perceptual processing time, semantic
access time) as a weak criterion supporting the common-code view (Snodgrass, 1984).
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connected via an underlying, amodal conceptual system. Recently,
Chen and Leung (1989) replicated the findings of Potter et al.
with proficient Chinese-English bilinguals but not for child and
adult beginners in Hong Kong.
The comparable within-language and between-language
facilitation effects obtained in the following studies provided
strong support for the common-code view. MacLeod (1976) found
significant savings for translated equivalents (e.g., horse and
cheval) after five weeks with a recall memory test. Moreover,
Kolers and Gonzalez (1980) presented words in two languages
repeated from one to three times. Repetition of a word might be
within one language or in a different language from the original
presentation. The results showed that the recall rate could be
enhanced according to the number of presentations regardless of
whether the repetitions were within-language or between-language.
Glanzer and Durate (1971) reported similar findings with
Spanish-English bilinguals. Furthermore, Schwanenflugel and Rey
(1986) found that the recognition of words following the other
language primes (e.g., Cuerpo-Hand) was not slower than those
following the same language primes (e.g., Body-Hand) in
Spanish-English bilinguals. Several researches have reported
similar results with Chinese-English and English-French
bilinguals (Chen Ng, 1989 Frenck Pynte, 19872).
2. However, the skilled bilingual group in Frenck and Pynte's experiment (1987) did not show a
significant effect of-priming although the pattern of the result was in the correct direction
(mean response latency was shorter in the condition when target words were preceded by related
primes than in the condition when words were presented without primes).
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Besides, several experiments demonstrated substantial
between-language interference effects. These experiments usually
employed the stroop-like tasks. The original stroop task
required the subjects to name the ink color of patches or printed
color names. Usually, there was considerable hesitation and
interference if the printed color names did not match the color
that they were printed. For example, with French-English
bilinguals, Preston and Lambert (1969) showed that if the
subjects had to name the color of a word in one language (e.g.,
French), they were interfered if the word spelt a different color
name in a second language (e.g., English). The subjects in
Hamers and Lambert study (1972) had to report the pitch of voice
(high versus low) that produced the word (high versus low in
English or French) they just heard in a specified language. The
meaning of the word resulted in substantial interference to the
subjects' response independent of the language that produced the
word. Chen and Ho (1986) reported similar findings with
Chinese-English bilinguals. In brief, the semantic properties
rather than the physical properties of the stimuli produced the
interference effects in the above studies. The comparable
within-language and between-language interference effects
suggested that there is a common conceptual network for the words
of different surface forms.
On the other hand, compelling data supporting the dual-code
view were reported in some other researches. Several researchers
demonstrated that the recall probabilities for items in bilingual
repetition (items repeated in different languages) and semantic
repetition (synonyms repeated in different languages) were higher
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than those 'for identical repetition (items repeated in the same
language) under massed presentation (for a relevant review, see,
Paivio, Clark, Lambert, 1988). Moreover, the recall
probabilities for bilingual repetition as well as semantic
repetition were higher than the levels expected from the
independent hypothesis3. These results were considered as
evidence for the independence of memory codes from different
surface forms (Paivio, 1986, chap.. 1 1 Paivio et al., 1988)4.
The dual-code view also received strong support from the
repetition priming experiments. For example, Kirsner, Smith,
Lockhart, King, and Jain (1984) found within-language priming
(repetition effect) but not between-language priming in a lexical
decision tests (Experiment 1 and Experiment 3). Between-language
priming occurred only under two conditions: (1) the subjects
were instructed to translate the items when the items were first
presented (Experiment 2) (2) the between-language repeated items
(CHAIR, 4o-) were presented successively (Experiment 5).
Scarborough, Gerard, and Cortese (1984) also demonstrated that
when a word was repeated in a different language after an average
3. Statistically speaking, the probability of the occurrence of either A or B, and if A and B
are independent, is equal to the probability of event A plus the probability of event B then
minus the product of their probabilities..
p(A or B)= p(A)+ p(B)- p(A)*p(B)
4. See, p.41 for an alternative interpretation.
5. In Kirsner et al. study Between-language priming occurred when lexical decision performance
on an item repeated in a second language was better than a non-repeated item. Within-language
priming occurred when the performance on a repeated item was better than a non-repeated item.
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of 150 trials, no facilitation effect would be observed.
However, within-language repetition over such a long time span
showed substantial facilitation. The inequality of the
facilitation effects as shown in the above studies provided
support for the dual-code view.
Scarborough et al. (1984), in a second experiment, used a
mix-list of Spanish and English. Only one of the mentioned
languages was called the target language. In a lexical decision
test, the subjects were told to respond positively only to the
words of the target language and to treat the words of the
nontarget language as if they were nonwords. The results showed
that the subjects could reject the nontarget words as fast as the
nonwords in the target language. They concluded that since no
interference effect was observed from real words in the nontarget
language, different languages should be organized into separate
stores.
Reconciling the divergent results
It should be noted that the above evidence only provides an
empirical bases for criticisms of the common-code view and the
dual-code view. However., both views could construct specific
models and tackle the criticisms with the addition of a few
processing assumptions. In the following sections, three
tentative resolutions will be presented to show that the main
issue in the resolutions is the task specificity effect.
According-to some theorists of the common-code view, several
experiments which had showed the independence of memory storage
were actually demonstrated an independence of lexical memory or
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something similar in a shallow level of processing (Frenck &
Pynte, 1987 Kroll Potter, 1984 Snodgrass, 1984).
A model developed by Snodgrass (1980, 1984) (see, Figure 1)
attempted to resolve the divergent results obtained in relevant
researches. There are three levels in the model: Level I
corresponds to a pattern recognition stage for either visually or
auditorily presented words in different languages. Level II
contains information about canonical forms for spoken or written
words. Level III is the propositional or semantic store.
External information from the environment proceeds hierarchically
through the various levels. Thus, the Level I and Level II
processing are labeled as shallower levels of processing as
compared with the conceptual processing at the Level III. There
are distinct memory stores for different surface forms in Level I
and Level II but only one propositional store for different
languages in Level III. The general processing assumption is
that the subjects are flexible in their processing strategies, so
that they can use the second or third level according to the task
demands.
The conceptual mediation model as shown in Figure 2 (Potter
et al., 1984) claims that processing steps involved in several
memory tests include word recognition, concept retrieval,
additional memory retrieval and motor response. While the first
two steps (word recognition and concept retrieval) are language
dependent and may be different in response latencies between
languages, the additional memory retrieval step is language


























Figure 1. A three-level model of bilingual memory structures





























Figure 2. Major processing steps and memory systems based on
the conceptual mediation model of Potter et al. (1984)
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for different languages. The separate lexical stores are
connected to a common conceptual store.
The results of inequality of within-language and between-
language priming previously mentioned (Kirsner et al., 1984
Scarborough et al., 1984) can well be explained by the two.models
described above. The within-language priming obtained in these
studies was not purely a product of semantic priming. The
repeated items might gain much facilitation from the language
dependent, perceptual processing mentioned in the two models,
and thus, revealed patterns of results supporting the dual-code
view.
Another resolution was mainly constructed by Paivio (1986).
According to his dual-coding theory of bilingualism (see, Figure
3), bilinguals possess two sets of verbal representations
corresponding to the two languages of bilinguals. The different
verbal systems are interconnected by associative connections, but
the activation of associative'connections is probabilistic.
Moreover, the nonverbal system (image system) is connected to
each verbal system through referent connections with concrete
words mainly. Facing the main empirical criticisms, equality of
within-language and between-language transfer effects
(facilitation and interference effects), Paivio argued that h i s
model also allows between-language transfer effects to occur.
According to the dual-coding theory, in studies that used
concrete words (e.g., Frenck Pynte, 1987 MacLeod, 1976
Schwanenf l ugel Rey, 1986), positive transfer effects






















Figure 3. Schematic representation of the bilingual memory
storage under the dual coding model of Paivio (1986)
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translation equivalents in the two languages would tend to arouse
common referent images. Moreover, associative connections would
also produce positive transfer if the subjects sometimes
translate words covertly during the experiment. Scarborough et
al. (1984) criticized some experimenters who allowed the subjects
to be aware of the need of activation of two language systems in
the experiments. Scarborough et al. argued that this would
increase the possibility that the subjects actively translate the
stimuli. Actually, when the subjects were unaware that the
translation of the stimuli would occur in the second part of
experiment, no between-language transfer was obtained
(Scarborough et al., 1984, Experiment 2).
The last resolution was represented by Durgunoglu and
Roediger (1987). They proposed that the conflicting conclusions
from various studies were resulted from the varying processing
requirements of the tests used in the studies. They employed a
distinction between conceptually driven and data-driven
processing.
The conceptually driven versus data-driven distinction is
generally considered as two extremes on a continuum rather than
two separate types of tests. Conceptually driven tests measure
memory that relies on encoding the meaning of concepts whereas
data-driven tests tap the perceptual record of past experience
(for a more detail description, see, Hashtroudi, Ferguson,
Rappold, Chrosniak, 1988).
Durgunoglu and Roediger (1987) reported a critical
experiment using Spanish-English bilingual subjects. In the
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experiment, words were presented twice in a total time of eight
seconds. The stimuli were either presented in the same language
(horse, horse caballo, caballo) or in different languages
(caballo, horse). During the presentation of stimuli, the
subjects were instructed to employ either perceptual processing
(read only) or elaborative processing (translation, imagination).
Three memory tests had been employed in their study: free recall,
semantic recognition, and word-fragment completion test.
The results showed that the performance in conceptually
driven test such as free recall test was enhanced when stimuli
were elaborated during encoding. Language of study played little
role and common-code view evidence was thus shown. On the other
hand, data-driven test such as word-fragment completion yielded
that increasing elaborative processing during study did not
significantly affect the completion rates. Rather, the important
variable was the language of study. If the language in the test
phase (English) did not match the language in the study
(Spanish), the completion rate was no better than the rate for
non-studied words, even after extensive elaboration. These
results from data-driven test gave support to the dual-code view.
Lastly, the performance in semantic recognition was facilitated
by conceptually driven and data-driven processing (i.e.,
conceptual elaboration and match of study and test languages
produced better recognition). Durgunoglu and Roediger concluded
that whether the representational format for different surface
forms is common or separate for different surface forms was
undetermined. The performance depended mainly on how the stimuli
were stored and retrieved.
16
In short, all the three resolutions (common-code, dual-code,
and indeterminable resolution) indicate that the controversial
results were due to the fact that different tasks laid different
processing demands on the subjects. The common-code resolution
postulates that different memory tests activate different levels
of processing. The dual-code resolution emphasizes the following
two factors: (1) the concreteness of stimuli employed and (2) the
probability that the experiment would induce the subjects to
translate the stimuli. The indeterminable resolution highlights
the degree of conceptually driven property of the memory test.
Of the three resolutions, the common-code resolution and
Durgunoglu and Roediger's (1987) indeterminable resolution are
more detailed and elaborate. In addition, these two resolutions
can generate falsifiable hypotheses. However, only Durgunoglu
and Roediger carried out an experiment to test their resolution.
Thus, in the present study, we attempt to verify and extend the
common-code and indeterminable resolutions. On the other hand,
the dual-code resolution emphasized too much on (1) individual
differences, and (2) the probabilistic activation of the referent
and associative connections (for a relevant comment, see, Potter
Kroll, 1986). Hence, it is difficult for the dual-code view to
generate specific, testable hypotheses. Therefore, the dual-code
resolution was only discussed whenever appropriate but not
directly tested in the present study.
Objectives of the Present Study
Up till now, the field of bilingualism is still confused and
controversial. Different researchers employed various procedure
17
and different tests and then reported conflicting conclusions of
the memory structure and cognitive processing of bilinguals.
Thus, it is essential to clarify the task-specificity and
procedure-specificity effects in accessing the bilinguals' memory
and cognition.
Although indeterminable resolution may explain some of the
inconclusive empirical data of recent studies, their conclusion
is not without problem. First of all, their resolution cannot
explain the results collected from some other laboratory which
employed data-driven tests such as the lexical decision test but
revealed evidence of common concept storage (Chen Ng, 1989
Frenck Pynte, 1987 Schwanenflugel Rey, 1986).
Secondly, Durgunoglu and Roediger (1987) treated repetition
effect as if it is purely within-language conceptual transfer
effects. However, it has been shown in monolingual studies that
specific visual transfer plays an important role in repetition
effect. Recent studies showed that by changing the format of a
word upon its second presentation (e.g., auditory to visual,
lowercase to uppercase), the amount of facilitation due to
repetition is reduced (Jacoby Hayman, 1987 Kirsner, Milech,
Standen, 1983 Scarborough, Gerard, Cortese, 1979). Thus, the
assumption that repetition effect is purely within-language
conceptual transfer effect should be reevaluated.
Moreover, in the study of Durgunoglu and Roediger (1987),
the subjects were given eight seconds to study each item. It is
6. A similar problem occurred in several previous studies mentioned above (e.g., Kirsner et
al., 1984 Scarborough et al., 1984).
18
plausible that during the extraordinary long study time for each
word, the word might have left trace in both the shallower (i.e.,
lexical stores of the conceptual mediation model, Potter et al.,
1984 or the prototypical stores of Snodgrass's Model, 1984) and
deeper (conceptual or propositional store) levels of memory
store(s).. Hence, data-driven tests which mainly tap the
perceptual record of past experience might be greatly affected by
the trace in the shallower stores. In fact, several studies
demonstrated that lexical decision test was greatly facilitated
by shallow level of processing (e.g., Hillinger, 1980 Shulman,
Hornak, Sanders, 1978).
In this case, the common-code resolution would also predict
that the data-driven tests which mainly activate the shallow
level of stores would revealed evidence supporting the dual-code
view. Consequently, further conclusion on whether bilinguals'
representational store is indeterminable may not be drawn now.
It is essential to replicate Durgunoglu and Roediger's experiment
with the elimination of the facilitation effects from the shallow
level of storage.
In the first experiment, I replicated Durgunoglu and
Roediger's experiment (1987) with several modifications including
an attempt to eliminate the facilitation effects from the shallow
level of storage. Experiment 2 was performed in an attempt to
demonstrate the shallow level of transfer in experiments under
the repetition paradigm. The final experiment was conducted to
demonstrate that the contemporary conflicting results might be




Since only one basic paradigm was used throughout the three
experiments, the method was described in detail here. Variations
in the general method will be indicated as each experiment is
described.
The subjects were native Chinese undergraduates from an
introductory psychology course at the Chinese University of Hong
Kong who served in the experiment for course credit. All claimed
fluent Chinese-English bilinguals and had received training in
English for not less than 12 years.
The whole experiment was controlled by an IBM PC/AT
compatible computer. Each English letter was presented in
capital form and was presented as 7 X 8 dot matrix. Each Chinese
character was presented as 15 X 16 dot matrix. The display
screen was a 14 inches black and white monitor. The English
stimuli ranged from three to eleven letters (X= 5.6). Each
Chinese stimulus consisted of two Chinese characters. An English
stimulus of five letters was approximately 12.5 X 2.5mm while a
Chinese stimulus was approximately 15 X 5mm. The subjects viewed
the stimuli from a distance of approximately 40 cm. Thus, all
stimuli were within 20 of visual angle.
In the beginning of the experiment, the subjects were told
that they were to study Chinese and English items both visually
presented on the screen of the computer and in the Booklets, in
preparation for a memory test after the study phase. The nature
of the test was.unspecified. During the study phase, each
stimulus was presented for eight seconds. Before each
presentation, a beep sound was generated as a warning signal.
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Then, a*' sign appeared at the centre of the screen for 800
msec to indicate the position of the stimulus to be presented.
Study instructions were given prior to each block of study
condition. Between the study phase and the test phase, there was
a short break (5 min.) for instructions about the test phase.
English was the only language in the test phase of Experiments 1
and 2.
In the study phase, each subject had to study different sets
of stimuli. Each stimulus was presented on the screen and the
booklet for eight seconds. The subjects had to study the item
under different encoding conditions. Specifically, stimuli were
presented in the first and second language of the subjects in
five different study conditions-- (a) read Chinese items (CC)
(b) read English items (EE) (c) read the stimuli in both
languages (CE) (d) translate Chinese items into English (C-E)
and (e) describe the Chinese items in Chinese (CdesC). The five
encoding conditions employed differed in two dimensions. First
of all, the degree of conceptually driven processing was
different among different study conditions. The read on 7 y group
(CC, EE, CE) depended mainly on data-driven processing. On the
other hand, the C-E and CdesC tasks emphasized elaborative
processing and were notified as elaborative group of study
condition afterwards. The second dimension was whether or not
the English (test language) version of the stimuli was present in
the study phase. In EE, CE, C-E conditions, the English version
of the stimuli-was present and were termed as the pre-exposure
group of study condition. However, the English version of the
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stimuli was not present in the CC and CdesC conditions. These
conditions were labeled as non-exposure group of study condition.
The first four study conditions were the same as the
previous studies (Durgunoglu Roediger, 1987 Lam, 1988). The
last one was intended to provide a task with extensive
elaborative processing and no exposure to the test language
(English in Experiments 1 2). It was introduced to replace the
imagination task of Durgunoglu and Roediger's experiment.
Imagination task would not be adequate in the present experiment
because of.the inclusion of items that were low in imaginability
(see, Appendix A). A sentence generation task was considered but
was not chosen because of the relatively short presentation time
(8 sec).
After the study phase, the subjects were randomly assigned
to different test groups with the constraint that the number of
subjects in each group was the same. Four memory tests were
included in the present study. They were the combinations of two
classifications, conceptually driven versus data-driven tests
direct versus indirect tests. The conceptually driven/
data-driven distinction was discussed by Durgunoglu and Roediger
(1987). Two main criteria were used to classify tests according
to this distinction. The first criterion: memory tests that were
sensitive to changes in physical features of information were
classified as data-driven while conceptually driven tests were
not. The second criterion: data-driven tests should be minimally
affected by manipulations that varied the conceptual or
elaborative processing whereas conceptually driven tests should
be highly sensitive to these changes (Roediger Blaxton, 1987).
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Direct memory tests (e.g., free recall, cued recall,
recognition) were those that include instructions at the time of
the memory test, and the instructions made reference to a target
event in the personal history of the subjects. Indirect memory
tests (e.g., lexical decision, word fragment completion,
categorization) required the subject to engage in some cognitive
or motor activity. The instructions referred only to the task at
hand, and did not make reference to prior events. The
direct/indirect nomenclature showed parallel and dissociation
effects in a number of variables (for a relevant review, see,
e.g., Richardson Bjork, 1988 Schacter, 1987 Tulving, 1985)7.
Moreover, Snodgrass (1984) noted that indirect tests such as
categorization, lexical decision, and translation tended to yield
common-code. evidence while direct tests such as incidental memory
for studied items revealed dual-code evidence. Thus, this
classification was included in addition to the conceptually
driven versus data-driven tests distinction.
As mentioned, four memory tests were employed in the present
experiment: free recall, semantic recognition, lexical decision,
and sentence plausibility judgement tests. The free recall test
was considered as conceptually driven, direct test. The semantic
recognition test was regarded as data-driven, direct memory test.
The sentence plausibility judgement test was considered to be a
conceptually driven, indirect test. The lexical decision test
7. In fact, Schacter (1987) employed the explicit/implicit memory distinction while Tulving
(1985) classified them as episodic/semantic memory corresponding to Richardson and Bjork's
(1988) direct/indirect distinction.
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was regarded as data-driven, indirect test. The justifications
were presented as follows.
In the free recall test, the subjects were required to
produce items that had been presented in the study phase. It was
shown that elaborative processing (generation, imagination) could
enhance the performance in free recall test (e.g., Durgunoglu
Roediger, 1987 for a relevant review, see, e.g., Richardson
Bjork, 1988). Besides, changes in the perceptual characteristic
of the stimuli would not affect the performance. Thus, free
recall test was considered as conceptually driven, direct test.
In the semantic recognition, the subjects were required to
discriminate-the stimuli (or their` Chinese equivalents) that were
presented during the study phase from those that were not. Some
studies had shown that recognition performance could be enhanced
by both the data-driven and conceptually driven processing
(Durgunoglu Roediger, 1987 Hashtroudi et al., 1988).
Moreover, the two factor. theory proposed that recognition could
be accomplished by a fast acting familiarity process and a
slower, directed search of memory process (Johnston, Dark,
Jacoby, 1985). These findings indicated that data-driven and
conceptually driven processing were required in recognition.
However, correct percentage was the only dependent measure in the
studies of Durgunoglu and Roediger (1987).and Hashtroudi et al.
(1988). Thus, the slower, more conceptually driven process might
also affect the performance. In the present study, both the
reaction time and correct percentage were measured. Thus, it was
suggested that the fast, data-driven process should become more
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important in the semantic recognition test. I would consider
this test as data-driven, direct memory test.
In the sentence plausibility judgement test, a sentence was
presented word by word on the centre of the screen. The subjects
were required to judge whether or not the last word of the
sentence made the whole sentence plausible. The sentence
plausibility judgement test under rapid, serial, visual
presentation (RSVP) was developed to investigate on-line semantic
processing (for a relevant review, see, Potter, 1984). Recently,
Potter, Kroll, Yachzel, Carpenter, and Sherman (1986) showed that
sentences with pictures were not harder to process than all word
sentences in some occasions. This result strongly suggested that
the sentence plausibility judgement task depended mainly on
conceptually driven processing. Therefore, this test was
considered as conceptually driven, indirect memory test.
In the lexical decision test, the subjects were instructed
to classify stimuli into word and nonword categories. Several
studies had showed that performance in lexical decision was
sensitive to perceptual manipulations but not to elaborative
processing (e.g., Lam, 1988 Neely Durgunoglu, 1985). Thus,
lexical decision was regarded as data-driven, indirect memory
test.
The percentage of recall was the only dependent measurement
in the free recall test. The reaction time and the d' value were
recorded as dependent measurements in the other three memory
tests. The reaction time and d' value represented two important
aspects of performance for YES/NO decision memory tests. The
reaction time measurement was generally employed to explore the
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various processing stages involved in the memory tests. On the
other hand, the d' measurement represented how well the subjects
could differentiate the YES and NO items. The d' value was
calculated by contrasting the proportion of hits against the
proportion of correct rejections. A low value of d' implied that
there was considerable confusion in distinguishing the two
categories. The extreme case was when d'= 0. It indicated that
the subjects could not remember the studied items in the semantic
recognition test or could not identify words from nonwords in
the lexical decision test or could not discriminate plausible
sentences from implausible sentences in the sentence plausibility
judgement test.
Experiment 1
There were two major differences between the present
experiment and that of Durgunoglu and Roediger (1987). First of
all, Chinese-English bilinguals were chosen in the present study.
Both languages are two of the most popular spoken languages in
the world. Moreover, the remoteness of the two languages in
typology might shed lights on bilinguals' memory representation
to the current literature which was dominated by evidence
collected from the alphabetic systems like English, French,
Spanish, etc. Recently, Lam (1988) replicated the major
empirical findings of Durgunoglu and Roediger's study with
Chinese-English bilinguals. Thus, any difference in the results
between Durgunoglu and Roediger's study and the present
experiment should not be attributed to the difference of
languages that were employed.
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Another modification was the attempt to reduce or eliminate
the facilitation effects from the shallow level of stores. In
the present study, physically similar word distractors were used
in the semantic recognition and sentence plausibility judgement
tests (see,'Appendix A). Moreover, physically similar nonword
distractors were used in the lexical decision test (see, Appendix
A). But, in the study of Durgunoglu and Roediger (1987), the
distractors were not physically similar to the items studied in
the study phase.
The logic and hypotheses of the present experiment were
expressed in detail in the following paragraphs. A common
pattern of results obtained in recent studies was: when the
subjects were requested to make a response to a repeated item,
performance was better if the repeated item was in the same
language as its first occurrence than in a different l anguage8.
With the application of the inequality of facilitation effects
criterion, many researchers used this finding as a counter-
argument against the common-code view. However, the conclusion
was problematic because the language-match effect might be
resulted from the facilitation of both the shallower level,
lexical or prototypical storage and the deeper level, conceptual
storage. Hence, no clear evidence against the common-code view
could be shown before we could demonstrate a pure conceptually
driven, language-match effect.
8. This pattern of result was labeled as the language match effect throughout this study.
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In the present experiment, physically similar distractors
were introduced in the test phase. In semantic recognition,
lexical decision, and sentence plausibility judgement tests, the
subjects were required to respond YES to target items and NO
to the distractors. As mentioned, the distractors were
physically (perceptually) similar but semantically distinct from
the targets. Thus, it was difficult for the subjects to make
fast and correct responses in the tests without referring to the
concept store(s). Therefore, we expected that all the reliable
differences among different study conditions were mainly 'due to
the varying conceptual facilitation transferred from the study
phase to the test phase. In this case, if the indeterminable
resolution is correct, the results of conceptually driven tests
should reveal common-code evidence while data-driven tests should
reveal dual-code evidence. On the other hand, if all the four
memory tests revealed dual-code evidence, then dual-code view was
supported. If the results obtained converged and revealed
common-code evidence, then common-code view was supported.
From the logic stated as above, more specific hypotheses of
the present experiment could be generated. As a whole, if the
study conditions (EE, CE, C-E) led to better performance as
compared to the (CC, CdesC) conditions in a memory test
(language-match effect), then the common-code view should be
rejected. Otherwise, the dual-code view should be rejected.
However, the language-match effect should be qualified by the
elaborative effect. The elaborative effect was shown if the
elaborative group of study conditions (C-E, CdesC) resulted in
more accurate response and shorter response latency in a memory
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test as compared to the read only group (CC, EE, CE). Such
result was important because it showed that the performance of
the test was greatly affected by the activation of the conceptual
storage. Thus, it would ensure that the language-match effect
obtained (if any) is mainly due to different conceptual stores
were activated by different languages.
Method
Subjects. A total of 120 subjects were recruited in a 1-hr
session.
Materials. One-hundred-and-twenty English words (English
version of stimuli) were drawn from the 925-word sample in
Paivio, Yuille, and Madigan's experiment (1968). All words were
of high English word frequency (10 to AA frequencies) (Throndike
Lorge, 1949). All words were translated into two-character
Chinese words (Chinese version of stimuli) by three fluent
Chinese-English bilinguals who had learned English for at least
sixteen years. The 120 pairs of items were distinctive in
meaning so as to avoid unexpected transfer effects and confusion
in semantic recognition test. The items were divided into six
sets with 20 pairs in each set. Different sets of material had
comparable average word frequency (Throndike Lorge, 1968),
recall probability (Rubin Friendly, 1986), and word length (for
detail, see, Table 1).
Each set of stimuli was prepared with five different
Booklets for the five study conditions. Each stimulus was
printed by an Epson printer (model LQ-850). The English stimuli
were in capital letter form. Each stimulus was printed on one
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Table 1
Word Frequency. Recall Probability, and Word Length
of the Six Sets of Material
Mean Word Mean Recall Mean Word
Frequency Probability length
(per million)
Set 1 5 (100) 0.505 5.75
10( 50 100)
5( 10 50)
Set 2 5 (100) 0.506 5.45
10( 50 100)
5( 10 50)
Set 3 5 (100) 0.505 5.55
10( 50 100)
5( 10. 50)
Set 4 5 (100) 0.506 5.80
10( 50 100)
5( 10 50)
ISet 5 5 (100) 0.506 5.40
10( 50 100)
5( 10 50)




5 X 7.6 cm card. Booklet 1 was the Chinese version of the
stimuli. Booklet 5 was the same as Booklet 1. Booklet 2 was the
English version of the stimuli. Booklet 3 was the same as
Booklet 2. Booklet 4 consisted of the cues of the
to-be-translated-into English stimuli: the beginning letter and
the number of letters of the stimuli (e.g., C____ (5) for
CHAIR).
The construction of the distractors in various memory tests
was the main feature of the present experiment. Since the test
language was English, distractors were produced according to the
English version of the stimuli. The physically similar word
distractors were constructed under the following criteria. In
order to maintain the graphemic information of the original
stimulus, the corresponding distractor only replaced less than
half of the letters from the original stimulus (e.g., CAMP-
LAMP). In order to preserve the phonetic characteristic of the
original stimulus, the distractor shared at least half of the
total phonemes of the original stimulus (e.g., SHADOW- SHALLOW).
Moreover, the word frequencies of the distractor and the original
stimulus were also matched as closely as possible. The word
frequencies were divided into three groups: over 100, 50-99,
10-49 per million words. Of the 120 pairs of original stimulus
and distractor used, 58 pairs of which were in the same category.
Thirty-five original stimuli were of higher word frequency group
than their corresponding distractors. The remaining 27 original
stimuli were of lower word frequency group than their
corresponding distractors.
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On the other hand, the physically similar nonword
distractors were produced under the following criteria. In order
to maintain the graphemic and phonetic features of the original
stimulus, only one letter in the stimulus was changed to produce
the nonword distractor. Thus, the distractor and the original
stimulus were different in only one phoneme. Moreover, there was
no orthographically illegal combination of letters in the
distractors (e.g., _BQ_, _ZF_, _LK_, etc.). Finally, all the
nonwords had been looked up for their nonexistence in dictionary
(Hornby, Gatenby Wakefield, 1980).
Design. The experiment consisted of a study phase and a
test phase. The design was, then, a 5 (study condition) X 4
(memory test type) mixed factorial. Study condition was a
within-subjects factor while memory test type was a
between-subjects factor. In the study phase, the subjects had to
study five out of the six sets of material in different
conditions. The combinations of material and the study condition
were completely counterbalanced across subjects. The five study
conditions--- (a) CC: Each Chinese stimulus was presented on the
screen one at a time. The same stimulus was presented in Booklet
1 (b) EE: Each English stimulus was presented both on the screen
and in Booklet 2 (c) CE: Each Chinese stimulus was presented on
the screen while its English translation equivalent was in
Booklet 3 (d) C-E: Each Chinese stimulus was presented on the
screen, and the relevant cues were presented on Booklet 4 (e)
CdesC: Each Chinese stimulus was presented both on the screen and
in Booklet 5.
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For all the study conditions, the order of items in the
Booklets matched the order of presentation on the screen. A
corresponding booklet was delivered to the subjects before
starting each study condition. The subjects studied a total of
100 stimuli in the study phase prior to the test phase.
Following the study phase, the subjects were randomly
assigned to different test groups: free recall, semantic
recognition, lexical decision, and sentence plausibility
judgement. Except for the free recall test, the other tests were
given in English only. All the stimuli were included in'the test
phase. The set of material which was not studied by the subjects
was used to set the baseline of the subjects in the lexical
decision and the sentence plausibility judgement tests. Half of
the stimuli were presented as the distractors (word distractor in
semantic recognition, sentence plausibility judgement tests
nonword distractor in lexical decision test) and the other half
were presented in its original English form.
Procedure. In the read only (CC, EE, CE) conditions, each
subject was instructed to read the stimulus on the screen first
and then read the stimulus in the corresponding Booklet. The
subjects were asked to repeat the procedure until they heard a
beep signal which indicated the 8 sec study time for the
stimulus was over. In the translation condition, the subjects
were instructed to translate the stimulus on the screen using the
cues presented in the Booklet and to write the response down on a
piece of paper. In the description condition, the subjects were
instructed to read the stimulus presented on the screen once and
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describe the definition or the main features of the same stimulus
presented in the Booklet.
For the free recall test, the subjects were given 15 minutes
to recall all the items read from the screen or from the Booklets
including those items that were translated by the subjects. The
subjects were instructed to write down the items they produced on
response sheets. They were told that they could recall
individual items in either Chinese or English as preferred`. A
beep signal was given by the computer every minute as a
reminder for the time passed. The subjects were required to draw
a line under the last item recalled when they heard the beep
signal for every minute. Such manipulation provided feedback for
the subjects of their recall attempts and was likely to encourage
a better performance.
For the semantic recognition test, 120 English items were
presented one at a time on the screen in a randomized order.
Fifty of which were studied (in the same form or in Chinese
translation) in the five study conditions while the others (50
distractors and 20 non-studied stimuli) were not studied in the
study phase. The subjects were instructed to respond YES to an
item which had been encountered or generated in the study phase,
regardless of the language that the item was presented in the
study phase. The subjects should respond NO to a new item.
Before the presentation of each item, a* signal appeared at
the centre of the screen for 800 msec. Each subject made his/her
response by pressing one of the two neighboring labeled keys on
the keyboard with the index and middle fingers of his/her
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preferred. hand. The subjects were instructed to respond as
quickly and accurately as possible.
For the lexical decision test, 120 English items were
presented one by one on the screen in a randomized order. Half
of the items were words. Fifty of which had been studied in the
study phase regardless of the language of presentation. The
other half were replaced by corresponding nonword distractors.
The subjects were required to respond YES to words and NO to
nonwords. They responded by pressing two neighboring labeled
keys on the keyboard. They were also encouraged to respond as
quickly and accurately as possible.
For the sentence plausibility judgement test, 120 English
sentences were presented under the RSVP paradigm. Each sentence
was presented one word at a time on the centre of the screen.
The presentation rate of each sentence was about 400 words per
minute (wpm). The last word in each sentence could make the
sentence become plausible or not. Fifty of the sentences were
completed plausibly by the items that had been studied in the
study phase (regardless of the language presented in study
phase). Another ten sentences were completed plausibly by
non-studied items. The rest of the sentences were completed
implausibly by the physically similar word distractors. The
subjects were informed to respond YES to plausible sentences
and NO to implausible ones. The subjects were instructed to
respond as quickly and accurately as possible.
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Results and Discussions
The greatest error rate in the translation condition
produced by a subject was .3. The average error rate of the
translation condition was .18. Within each subject, all data
points which exceeded two standard deviations were truncated to
that value. The average d' values in semantic recognition,
lexical decision, and sentence plausibility judgement test are
presented in Table 2. The correct percentages for all the four
memory tests are shown in Table 3. The response latencies of
hits of the semantic recognition, lexical decision, and sentence
plausibility judgement test are shown in Table 4. Analysis of
variance (ANOVA) was conducted on each memory test. The analyses
reported were mainly based on the d' values and response
latencies. Analyses of percentages of correct were reported for
the free recall test and for the overall analysis. The
significance level for all the following results was set at p
05.
Overall Task Comparison. Two overall ANOVAs were conducted
which collapsed the data obtained from the four different memory
tests. A 4 (memory test type) X 5 (study condition) ANOVA was
carried out for the percentage of correct measurement. The main
effects of memory test type and study condition were both
significant [F(3,116)= 293.3, MSe= .028, and F(4,464)= 9.34,
MSe= .014, respectively]. A more crucial finding was the
interaction between the two factors [F(12,464)= 6.37, MSe=
.014]. A 3 (memory tests excluding free recall test) X 5 (study
condition) ANOVA was conducted for the response latency
measurement. The main effects of memory test and study condition
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Table 2
Mean d' Values of the Three Tests in Experiment 1
(Percentages of Hit and Correct Rejection are in Parentheses)
Type of test
SentenceLexicalSemantic
PlausibilityDec i s i orRecognition
Judgement
Study conditions new item Distractor
Read Chinese Only
.828 .807 2.704 .925
椅 子 椅 子 (46 78) (46 78) (89 84) (74 49)
Read English Only
2.537 2.285 2.725 1.096( CHAIR, CHAIR)
(90 78) (90 69) (96 76) (78 50)
Read Chinese and
English
2.734 2.643 2.842 1.172CHAIR)椅 子 (93 78) (93 74) (95 77) (79 51)
屆119 1Translation
2.258 1.945 2.441 1.084C(5))椅 子 (86 78) (86 71) (92 73) (76 52)
Description,
1.572 1.447 2.446 .965
椅 子 ， 椅 子 (68 78) (68 74) (90 78) (74 52)
Non-studied
1.808 .624
(73 82) (67 49)
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Table 3




Study Condition Recal Recognition Judgement
(Read Chinese Only
椅 子 椅 子 22.3 61.7 86.2 61.7
Read English Only
( CHAIR, CHAIR) 25.0 79.5 85.8 64.2
Read Chinese and
.1 -English
CHAIR)椅 子 30.7 83.7 86.3 65.0
ITransiation
椅子 C (5)) 37.0 78.2 82.7 64.3
Description










JudgementStudy Condition Recognition Decision
Read Chinese Only
1.355 .913 1.166（ 椅 子 ， 椅 子 ）
Read English Only
.903 .800 1.109( CHAIR, CHAIR)
Read Chinese and
English
.879 .789 1.101CHAIR)（ 椅 子 ，
Translation
.933 .871 1.125C (5))（ 椅 子 ，
Description




and their interaction were again significant [F(2,87)= 11.8, MSo
= .253 F(4,348)= 28.03, MSe= .018 and F(8,348)= 10.99, MSa=
.018, respectively].
The significant interaction showed that various memory tests
revealed different patterns of result. Thus, separate analyses
on each memory test were conducted.
Free Recall. The number of items correctly recalled was
recorded. If both the Chinese and English versions of a stimulus
were recalled by the same subject, only the first one produced
was counted. The mean recall percentage was 30.9. An ANOVA of
the percentage correct measurement yielded a significant main
effect of study condition [F(4,116)= 6.63, MSa= .024]. Planned
comparisons showed that the two study conditions which required
elaborative processing (C-E, CdesC) led to better recall
performance than that of the read only conditions (CC, EE, CE)
[F(1,145)= 22.5]. Moreover, (CE) produced better recall
performance than (CC) [F(1,145)= 4.39]. All other differences
were not statistically reliable [all Fs 2.5, all ps .05].
The general pattern of the results did not differ from that
of previous studies (Durgunoglu Roediger, 1987 Lam, 1988, for
a relevant review, see, e.g., Richardson Bjork, 1988). The
language appeared in the study condition did not affect the
recall performance in the test phase (CC= EE C-E= CdesC).
The insignificant effect of study language (see, Figure 4)
together with the significant elaborative effect has provided
support for the common-code view hypothesis-- different

























Figure 4. Mean percentages of correct as a function of memory test
tvDe plotted against study condition
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The superior effect of reading both language condition (CE)
also replicated the results of previous studies (Durgunoglu &
Roediger, 1987 Lam, 1988 Glanzer Durate, 1971 Paivio et al.,
1988). Indeed, Paivio (1986) employed this result to support his
dual-code view because it presumed that separate mechanisms were
involved. in the processing of the two languages. However, it was
argued that the advantage of between-language repetition in
massed presentation might be due to a more fully processing of
the second occurrence of the item when the format was altered
(Jacoby, 1978). Dellarosa and Bourne (1985) also demonstrated
that with a change in format (e.g., when the speaker or surface
structure changed at the time of repetition), the performance of
the massed repetition items was enhanced. Thus, we could
conceive that the superiority effect of reading both language
condition might be due to greater elaboration, or producing more
retrieval cues for later recall. This should not be considered
as a serious empirical challenge to the common-code view. To
conclude, this direct, conceptually driven test revealed evidence
which agreed with common-code view.
Semantic Recognition. Since the analysis for the response
latency was not different from the pattern of results obtained by
the analysis of d' values, only the latter analysis was reported
for simplicity. The d' values for the distractors were calculated
by contrasting the proportion of hits against the proportion of
correct rejection of the distractors. The d' values for the
non-studied items were calculated by the proportion of hits
against the proportion of correct rejection on non-studied items.
A 2 X 5 ANOVA of d' values with type of stimulus (distractors,
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non-studied items) X study condition was conducted. The main
effect of type of stimulus and the interaction effect were not
significant [all Fs <1.15]. The main effect of study condition
was significant [F(4,116)= 31.91, MSe= 1.057]. Planned
comparisons showed that the pre-exposure group (EE, CE, C->E)
showed better performance than non-exposure group (CC, CdesC)
with [F(1,295)= 104.1] (see, Figures 4&5). Moreover, the
items under the description study condition were recognized
better than those under the read Chinese only condition.
However, the elaborative effect was not significant [F(1,295)=
1.89] and was i.n an unexpected direction (the performance of the
elaborative group was worse than those of the read only group).
The results above showed that whether or not the English
version of the stimuli was presented in the study phase
significantly predicted the recognition performance (language-
match effect). Although elaboration did enhance performance of
the description condition, the effect was relatively small when
compared with the language-match effect. This indicated that the
performance in this test did not mainly depend on the activation
of the conceptual storage.
Besides, the pre-exposure group (EE', CE, C-E) discriminated
the non-studied items better than the physically similar
distractors with [F(1,145)= 11.45]. Whereas, the non-exposure
group (CC, CdesC) was not differed in distinguishing the new and
physically similar distractors, [F(1,145) <1]. No other
difference was significant.
This result showed that the rejection of distractors of the
















Semantic recognition i Lexical decision
Sentence plausibility iudgement
Figure 5. Mean response latencies as a function of memory test type
plotted against study condition
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items. This pattern of result could be explained by the
perceptual fluency hypothesis (Johnston et al., 1985). They
argued that the perceptual fluency (speed of identification) made
important contributions to the performance of recognition. The
distractors of the pre-exposure group were physically similar to
the items presented in the study phase. Thus, by comparing with
the non-studied items, these distractors should be identified
quicker and tended to be judged as YES. Following this
argument, the physical information (graphemic, phonetic) rather
than the conceptual information was important in performing
semantic recognition.
In short, this direct, data-driven task did not show clear
evidence to support either view because the language-match effect
obtained was not a pure conceptually driven process.
Lexical Decision. For the d' measurement, a one-way ANOVA
was conducted for the six study conditions (included the non-
studied condition). The study condition effect was significant
[F(5,145)= 4.11, MSe= 1.01]. Planned comparisons showed that
only the performance for the non-studied items was significantly
poorer than the studied items, [all ts> 2.44]. All other
differences were not statistically reliable.
This memory test was shown to be a sensitive measure for
retention because the studied items were performed better than
the non-studied items. Since both the language-match effect and
the elaborative effect were not significant, no other implication
was provided from this analysis.
For the analysis of mean response latencies, the main effect
of the study condition was significant [F(5,145)= 11.6, MS*=
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.011]. Planned comparisons showed that the pre-exposure group
resulted in shorter decision time than the non-exposure group
[F(1,145)= 149.43]9 (See, Figure 5).
The elaborative effect was not in the expected direction,
with the read only group performed better than the elaborative
group [F(1,145)= 8.27].
The significant language-match effect seemed to lay support
to the dual-code view. However, the elaborative effect was in
the reverse direction which weakened its power as support for the
dual-code view. The oppositely directed elaborative effect
indicated that physical encoding (read only) rather than
conceptual elaboration (translate, describe) was more important
in affecting the performance. This pattern of result invited the
conclusion that the language-match effect obtained in this test
was mainly due to the facilitation from the shallow, perceptually
dependent memory stores. No further implication could be drawn
from this indirect, data-driven test.
Sentence Plausibility Judgement. The d' values and the
correct response latencies of hits were separately analyzed as
the other tests. For the analysis of d' value, the main effect
of study condition was marginally significant with [F(5,145)_
2.00, MSe= .571,_ .082]. Post-hoc analyses showed that the
pre-exposure group (EE, CE, C->E) led to more accurate judgements
9. However, the performance of (C->E) condition was unexpectedly poor. Post-hoc analyses
showed that the (EE) and (CE) conditions were performed better than the (C->E) condition [all _ts
2.64]. On the other hand, the (C->E) condition was not performed better than the (CC) and
(CdesC) conditions [all Is< 1.5].
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than the non-studied items [all is >2.361. However, the
non-exposure group (CC, CdesC) did not yield better performance
than the non-studied condition, [all is <1.75). No other
difference including the language-match effect and the
elaborative effect was significant. Moreover, the ANOVA of mean
response latencies yielded no significant result at all.
The insignificance of language-match effect (See, Figures 4
5) and the elaborative effect could not provide any support for
either view. However, two points should be noted here. Firstly,
the proportion of correct was relatively low (.626) as compared
with a previous study employed similar manipulation which
obtained .92 correct proportion (Potter et al., 1986). This
suggested that a display rate of 400 WPM might have been too high
for our subjects. Secondly, the pattern of means was the same as
predicted by the language-match effect although the pattern was
not statistically reliable (see, Table 3).
Further Consideration. Several implications from Experiment
1 were specified here. The results of the present experiment
suggested that procedure which measured the subjects' response to
repeated stimuli could not avoid facilitation from shallow level
of storage. The semantic recognition, lexical decision, and
sentence plausibility judgement test in the present experiment
were typical examples.
The performance of the subjects were affected by the
physically similar distractors in the present experiment. They
were confused by the introduction of distractors. The average
performance of the subjects was poorer (slower and more errors
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were made) than a previous study (Lam, 1988) that did not use
physically similar distractors.
Moreover, the introduction of the distractors reduced the
language-match effect. In the semantic recognition test which
reviewed the greatest language-match facilitation, the
introduction of distractors hindered the performance of the
pre-exposure group only. The pre-exposure group could not
discriminate the distractors as good as the non-studied items
while the non-exposure group could reject the distractors and
non-studied items equally. When compared with the results of
Lam's study (1988), the recognition rate of the pre-exposure
group was lower (.8 versus .875 in Lam's study) while the
recognition rate of the (CC) condition was higher in the present
experiment (.617 versus .567 in Lam's study). Similar effects
were found in the lexical decision test: the language-match
effect was reliable in both the correct percentage and response
latency measurements in Lam's study (1988). However, only the
response latency measurement showed the language-match effect in
the present study. Hence, I suggested that the reduced
language-match effect caused by the distractors indicated that
the language-match effect was partly due to the facilitation from
shallow level of stores.
In addition, if the procedure induced such a shallow level
of facilitation, it is difficult to eliminate all the
facilitation. The use of physically similar distractors in
Experiment 1 exemplified such a problem. No matter how
physically similar the distractors and the stimuli were, they
were represented differently in the lexical stores. The subjects
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could always distinguish the stimuli and the distractors by
delaying their response latency. Consequently, the facilitation
from the shallow stores might then be preserved. Actually, the
results10 obtained in the semantic recognition and lexical
decision tests suggested that the language-match effect obtained
was mainly due to shallow level of transfer. However, no
indicator could be used to evaluate how much such facilitation
remained. Thus, the procedure which involved mainly the
measurement of repetition effect might not be appropriate to
answer the problem of the representational systems in
bilingualism.
To sum up, the findings of the present experiment were
mainly in parallel to those of the previous studies (Durgunoglu
Roediger, 1987 Lam, 1988). The data-driven tests revealed the
language-match effect and opposite elaborative effect. The
conceptually driven tasks invariably failed to showed language-
match effect with significant or insignificant elaborative
effect. According to the hypotheses of the present experiment,
we concluded that only the free recall test supported the
common-code view. The semantic recognition, lexical decision,
and sentence plausibility judgement tests provided no clear
evidence to support either of the-three contrasting views.
10. Significant language-match effect with non-significant or significant elaborative effect in
the reverse direction (read only group performed better than the elaborative group).
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Experiment 2
The results of Experiment 1 highlight a methodological
problem in bilingualism: procedure which permitted facilitation
from shallow level of stores do not allow an unambiguous
interpretation of the data according to the three contrasting
views. This was important because many theorists attempted to
argue against the common-code view by applying the results
obtained under the repetition paradigm. Results of Experiment 1
exemplified that the repetition paradigm were depended on the
facilitation from the shallow level (perceptual level) of
processing and storage.
However, the evidence discussed in the last experiment was
indirect. It relied on the reduced language-match effect when
compared with that obtained in Lam's study (1988). The present
experiment attempted to provide a more direct evidence to show
that the results obtained from the repetition paradigm gained
substantial facilitation from the shallow level of storage. If
we could show that the facilitation of the repeated English word
spread to a physically similar word (similar-stimuli), this would
be a direct evidence to indicate that the language-match effect
obtained in Experiment 1 was affected by physical (perceptual)
level of storage.
There were some differences between the present experiment
and Experiment 1. The former was the use of similar-stimuli in
the present experiment. Actually, the similar-stimuli in the
present experiment was the same as the physically similar word
distractors in the-last experiment. However, the distractors in
Experiment 1 were in the opposite response category relative to
50
the original stimuli. The similar-stimuli in the present
experiment were in the same response category with the original
stimuli. In the lexical decision test, each subject has to
respond Yes to both the original and similar-stimuli because
they were all words. In the sentence plausibility judgement
test, each subject has to respond No to both the original and
similar-stimuli that made the sentence implausible.
Another modification was about the memory tests employed in
the present experiment. From Experiment 1, we found that the
results could be differentiated according to the conceptually
driven/data-driven classification rather than the direct/indirect
categorization. This pattern of results was concurrent with that
obtained in previous studies (Durgunoglu Roediger, 1987 Lam,
1988 Ransdell Fischler, 1987). Thus, only the conceptually
driven/data-driven distinction was included in the following
experiments. Moreover, only the indirect tests were employed in
the present experiment because it was difficult to measure the
spread of language-match effect to physically similar items in
direct memory tests. For illustration, the subject in semantic
recognition must respond Yes to old items (including the
translation equivalents) and No to all other items (including
the physically similar words). It has been argued that the
processes involved in positive and negative responses in
recognition were quite different and were not directly comparable
(Johnston et al., 1985). Thus, it is inadequate to evaluate the
spread of facilitation to the similar-stimuli from the original
stimuli which fell into different response categories. Similar
argument could be applied to the free recall test.
51
Furthermore, there was a modification in the sentence
plausibility judgement test. As indicated in the results section
in the last experiment, the mean d' values of the study
conditions in the sentence plausibility judgement test was
consistent with the prediction of the language-match effect.
This might be due to the fact that the display speed of 400 wpm
was too fast for our subjects. Thus, if the last word of a
testing sentence had been shown in the study phase, a faster
concept retrieval should occur and more accurate performance for
the pre-exposure group would be expected. Recently, Potter et
al., (1986) employed 720 wpm in their study which was about
double of the normal reading speed of the subjects in their
study. However, few studies about the English reading speed of
Chinese subjects under RSVP condition was conducted. Thus, we
chose the 240 wpm (about double of English reading speed of Hong
Kong Undergraduate subjects under the leading format, Chen,
Chan, Tsoi, 1988) as the presentation speed in this test.
In short, the present experiment attempted to verify two
points: Firstly, whether the results yielded under the procedure
of repetition paradigm were contaminated by the shallow level of
facilitation. Secondly, whether the above argument was valid
across various memory tests (conceptually driven and data-driven
tests). As mentioned above, the similar-stimuli were physically
similar but semantically distinct from the original stimuli.
Thus, if the language-match effect spread 'to the similar-stimuli
(similar-stimuli of the pre-exposure group was performed better
than that of the non-exposure group), we could conclude that the
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language-match effect was partly due to the facilitation from the
physical storage.
Method
Subjects. A total of 60 subjects were recruited in a 1-hr
session.
Materials. Due to the different design in the test phase
mentioned later, only 108 of the original stimuli in Experiment 1
were used in the present experiment.
The similar-stimuli were exactly the physically similar word
distractors in Experiment 1. The non-word distractors in the
lexical decision test were different from the last experiment.
They were constructed so that nearly all of them were
orthographically similar to real words. However, they were not
physically similar to the original stimuli according to the rules
used for constructing the non-word distractors in the last
experiment (see, Appendix A).
Design. The study phase was the same as that in Experiment
1 except that only 18 instead of 20 pairs of stimuli were
presented in each study condition. A total of 90 stimuli were
studied in the five study conditions.
The design was a 6 (study condition including the
non-studied condition) X 2 (memory test type) mixed factorial
one. Study condition was a within-subjects factor while memory
test type was a between-subjects factor,
Following the study phase, the subjects were randomly
assigned to different test groups: lexical decision and sentence
plausibility judgement test. One-third of the studied stimuli
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were presented in its original English version which made the
sentence plausible in the sentence plausibility judgement test.
Another one-third of the studied stimuli were presented as the
similar-stimuli which produced an implausible sentence in the
judgement test. The remaining one-third stimuli were different
in the two memory tests. In the lexical decision test, the last
one-third were the non-word stimuli. In the sentence
plausibility judgement test, the last one-third were the original
English stimuli but constructed implausible sentences. All other
aspect of the design were similar to those in Experiment 1.
Procedure. The main procedure was the same as the last
experiment except that 108 items were presented in memory tests.
Results and Discussions
The greatest error rate produced in the translation
condition by a subject was .28. The average error rate of the
translation condition was .15. One subject was replaced for
producing a large error rate in the translation (.56). Within
each subject, all data points which exceeded two standard
deviations were truncated to that value. The analyses were based
on the hits of the lexical decision test and the correct
rejections of the sentence plausibility judgement test. The
average d' values in lexical decision and sentence plausibility
judgement tests are presented in Table 5. The response latencies
of the two tests are shown in Table 6. Analyses of variance were
conducted on each memory test. Two-way ANOVA for the 2 (types of
original and similar-stimuli) X 6 (study condition included the
.non-studied condition) was conducted for each memory test. The
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Mean d' Values of the Two Tests in Experiment 2




Study Conditior Decision Judgement
Original Similar Original Similar
Read Chinese Only
（ 椅 子 ， 椅 子 ） 3.503 3.222 2.385 1.990
(97 87) (91 87) (74 81) (74 78)
Read English Only
( CHAIR, CHAIR) 3.725 3.416 1.862 2.048
(98 86) (93 86) (76 78) (76 78
Read Chinese and
English
CHAIR)（ 椅 子 ） 3.677 3.459 2.298 2.060
(99 85) (94 85) (79 84) (79 77)
(Translation
（椅子 ,C (5) 3.711 3.451 1.878 1.683
(97 88) (93 88) (77 99) (77 74)
Description
3.657 3.333 2.123 1.991椅 子 ， 椅 子
(93 92) (87 92) (78 82) (78 79)
Non-studied
2.911 3.297 1.973 2.002
(82 87) (93 87) (79 78) (79 78)
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Table 6








.740 .762 1.134 1.231( 椅 子 ， 椅 子 ）
Read English Only
.645 .752 1.058 1.256( CHAIR, CHAIR)
Read Chinese and
C 14 h
.662 .743 1.175 1.225CHAIR)
椅 子
Transl ati on
.693 .753 1.154 1.240
,C ( 5).椅 子
Description
.725 .790 1.103 1.190
椅 子 ， 椅 子
Non-studied
.761 .783 1.141 1.228
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significance level for all the following results was set at p
.05.
Lexical Decision. The d' values for the original stimuli
(the proportion of hit of original stimuli against correct
rejection of nonwords) and the similar-stimuli (the proportion of
hit of similar-stimuli against correct rejection of nonwords)
were calculated. Only the main effect of stimulus type was
significant [F(1,29)= 5.15, MSe= .49]. All other differences
were proved to be statistically not reliable.
The significant effect of stimulus type indicated that the
original stimuli were performed better than the similar-stimuli
as expected. Similar to the results of Experiment 1, the d'
values were not as sensitive as the response latency measurement
in this test.
The method of analysis of mean response latencies was
similar to the d' values analysis. The analysis yielded a
significant effect of type of stimulus and study condition
[F(1,29)= 21.2, MSe= .015 F(5,145)= 7.09, MSe= .008,
respectively]. Planned comparisons showed that the pre-exposure
group of original stimuli resulted in shorter decision time than
the non-exposure group [F(1,145)= 18.11 (i.e., language-match
effect see, Figure 6). A more crucial finding was the spread of
language-match effect to similar-stimuli [F(1,145)= 3.02, p
.05 in one tail test] (see, Figure 6). The spread of
language-match effect to the similar-stimuli showed that the
language-match effect obtained was dependent on the physical
















Figure 6. Mean response latencies as a function of memory test type
and stimulus type plotted against study condition
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Moreover, the average decision time in the present
experiment was generally shorter than that obtained in the last
experiment. This might be due to the fact that the nonword
distractors in the present experiment was not physically similar
to the original stimuli. Other than this, the main pattern of
results of the original stimuli was the same as that in
Experiment 1. The significance of language-match effect was
replicated in the present study. The main pattern of means in
different study conditions was similar to the last experiment.
Sentence Plausibility Judgement. Due to a programming
mistake, about 9% of the sentences were repeated within each
subject. The second occurrence of the sentence were deleted
before conducting the analysis. The d' values and the response
latencies of correct rejections were separately analyzed. The d'
values for the original stimuli (the contrast of proportion of
hits and the proportion of correct rejection of the original
stimuli in implausible sentences) and the similar-stimuli (the
proportion of hits against the proportion of correct rejection of
the similar-stimuli) were calculated. The analysis of d' values
failed to find any significant effect[ all Fs <1].
For the analysis of response latencies, only the main effect
of type of stimulus was significant [F(1,29)= 15.4, MSe= .06].
This indicated that the original stimuli were rejected much
faster than the similar-stimuli. No other effect including the
language-match effect was significant.
The insignificance of the language-match effect might be due
to (1) the deletion of data or (2) the insensitivity of this test
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to that effect. However, no clear evidence in the present
experiment could be used to differentiate these two hypotheses.
Further Considerations. In short, the present experiment
provided more direct evidence to show that: the language-match
effect obtained in recent bilingual studies was mainly due to the
shallow level of transfer at least for the lexical decision
test. Taken together, the evidence from the first two
experiments brought out a serious doubt about any conclusion
drawn from the repetition paradigm (Durgunoglu Roediger, 1987
Kirsner et al., 1984 Lam, 1988 Scarborough et al., 1984).
Experiment 3
The last two experiments suggested that results obtained
from repetition paradigm (Durgunoglu Roediger, 1987 Kirsner et
al, 1984 Lam, 1988 Scarborough et al., 1984) did not allow
unequivocal conclusions on the issue of common-code versus
dual-code controversy. This was because procedure under
repetition paradigm allowed shallow level of transfer. The
results obtained from these studies (usually named as repetition
effects and notified as language-match effect in the present
study) depended on the facilitation from physical or perceptual
information of the stimuli. Thus, any conclusion drawn should be
about the characteristics of the lexical or prototypical storage
rather than the conceptual storage. These results were usually
different from those obtained under procedure which allowed no
physical facilitation (Chen Ng, 1989 Frank Pynte, 1987
Potter et al., 1986 Schwanenflugel Rey, 1984). This indicated
that the procedure specificity effect might be an important
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factor in producing the current controversial evidence. The
procedure specificity effect implied that different procedure
employed might lay various cognitive demand on the subjects and
revealed different patterns of results. We introduced two
different procedure in the present study, the procedure that
.allowed shallow level of transfer (named as physical transfer
procedure) against the one that did not allow facilitation from
shallow level of storage (named as no transfer procedure).
The results from previous studies (Experiments 1 and 2 in
the present study Durgunoglu Roediger, 1987 Lam, 1988) showed
that the conceptually driven property of the memory test used
would affect the procedure specificity effect. The combination
of data-driven tasks and physical transfer procedure would
produce the greatest facilitation from shallow level of storage.
This method was frequently employed in experiments that support
the dual-code view or the indeterminable view. On the other
hand, the combination of conceptually driven tasks and no
transfer procedure was less affected by the shallow level of
facilitation. This method usually revealed evidence that
supported the common-code view. Following this argument, we
hypothesized that the inconclusive results in recent bilingual
studies might be due to the fact that different methods
(combination of procedure and memory test) were employed in
different studies.
Four important features of the present experiment were noted
here. The first was the occurrence of two languages in the test
phase. In the lexical decision test, the subjects had to make
decisions to the words and nonwords in both the Chinese and
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English. Although the main language was English in the sentence
plausibility judgement test, the critical stimuli at the end of
each sentence were presented in Chinese and English.
Secondly, a preliminary experiment was conducted to control
the availability of the concept-node by Chinese and English.
This preliminary study was conducted to reduce the error
variance. Thirteen subjects were employed in a sentence
plausibility judgement test (similar to that employed in
Experiment 2 without the study phase). Of the 120 pairs of
Chinese-English stimuli used in the first two experiments, 80
pairs were chosen in the present experiment (due to their
comparable concept-node assessing times). The mean assessing
times for the English and Chinese items were 924.49, 881.75 msec
respectively. Although the difference (42.74 msec) was small,
the concept assessing times for Chinese items were significantly
faster than their English equivalents [t(79)= 4.44 p <.05].
This might be due to the fact that the subjects were more fluent
with their mother language than their second language.
Thirdly, only the read only group of study condition (CC,
EE, CE) and the non-studied condition were included in the
present experiment. The (CC, EE, CE) study conditions in the two
memory tests were similar to the physical transfer procedure
employed in several previous studies (Durgunoglu Roediger,
1987 Kirsner et al., 1984 Lam, 1988 Scarborough et al., 1984).
On the other hand, the non-studied conditions in the two memory
tests were similar to the no transfer procedure employed in
previous studies (Kroll Potter, 1984 Potter et al., 1986).
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Last of all, a second test was conducted for each subject in
the present experiment. The objective of the retest was to
observe the effect of taking a memory test twice under different
procedure.
The logic of the present experiment was to replicate the
concurrent inconclusive results in bilingual studies with a
single experiment. We hypothesized that the controversy was
resulted from the different methods (procedure, memory test)
employed in different studies. More specific hypotheses about
the results were expressed in the following.
The (CC, EE, CE) study conditions were expected to reveal
pattern of results obtained under physical transfer procedure.
The lexical decision test was expected to reveal the language-
match effect as in the previous studies (Durgunoglu Roediger,
1987 Experiments 1 2 in the present study Lam, 1988
Scarborough et al., 1984). Since the patterns of results of the
sentence plausibility judgement test in Experiments 1 and 2 were
not consistent, no specific hypothesis for this test was made.
The non-studied conditions in the two memory tests were
employed to replicate the results obtained under no transfer
procedure. The non-studied condition under the lexical decision
test was similar to several previous studies (for a relevant
11. Due to the occurrence of two languages in the test phase, the language-match effect was
shown by the interaction of test language and study condition. If the language of the test items
was Chinese, then the performance of (CC, CE) conditions should be better than the (EE)
condition. For the English test items, the (EE, CE) conditions were expected to be performed
better.than the (CC) condition.
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review, see, Kroll Potter, 1984). Their results usually
produced longer response latencies than items presented in pure
lists (i.e., in only one language). Moreover, different mean
response latencies were obtained for different languages of the
test items. These patterns of results were quite reliable and we
expected to replicate their findings. On the other hand, the
non-studied condition under the sentence plausibility judgement
test was similar to the manipulation by Potter et al. (1986).
Their results suggested that pictures appeared in a sentence
(English) could be integrated to the sentence as easy as the
English name of that picture. Thus, we expected that the Chinese
words would be integrated to the English sentences as easy as
their English equivalents in the present experiment.
Method
Subjects. A total of 24 subjects were recruited in two
15-min sessions. Twelve subjects were recruited from the same
subject pool as the previous two experiments. The rest of them
were volunteers and were undergraduate students*f rom various
psychology courses. The subjects were randomly assigned to each
of the two test groups with the constraint that the number of
volunteers was equal in each group.
Materials. Due to the different design in the test phase
mentioned later, only 80 pairs of the original stimuli in first
experiment were selected by a preliminary study and used in the
present experiment (see, Appendix B). The stimuli were divided
into 4 sets, each consisted of 20 items.
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Two languages (Chinese, English) were used in the test
phase. The word and nonword distractors of English stimuli were
the same as those in Experiment 1. The word and nonword
distractors of Chinese stimuli were constructed as follows. The
physically similar word distractors were constructed under the
following criteria. The two Chinese characters of each
distractor should be rhymed with the corresponding original
stimulus. Otherwise, at least one component of each original
stimulus should be remained in the distractor.
On the other hand, physically similar nonword distractors
were produced under the following criteria where the graphemic
and phonetic features of the original stimuli were maintained.
Firstly, the distractors must rhymed with the original stimuli.
Secondly, only one Chinese character could be changed. Finally,
all the nonword had been looked up for their nonexistence in
dictionary 1979).
Design. The main experiment consisted of a study phase and
a test phase. In the study phase, subject had to study three out
of the four sets of material in different conditions.
The design was a 2 (time of test) X 2 (memory test type) X 2
(test language) X 4 (study condition include the non-studied
condition) mixed factorial. Time of test, study condition, and
test language were within-subjects factors while memory test type
was a between-subjects factor.
Following the study phase, subjects were randomly assigned




Finally, the subjects were informed to come back at seven
days later to participate in a second session of the experiment.
However, they had no idea that the second session was just a
retest without the study phase.
Procedure. Except for a change in instructions alerting
subjects to the mixture of Chinese and English words in the test
phase, the procedure was similar to that in the previous two
experiments.
Results and Discussions
Within each subject, all data points which exceeded two
standard deviations were truncated to that value. Most of the
subjects took their second test session exactly seven days after
the first memory test. However, one subject failed to return for
the retest session. Thus, only 11 subjects participated in the
second session of sentence plausibility judgement test. The d'
values of the two memory tests are presented in Table 7. The
response latencies of hits of the two memory tests are shown in
Table 8. A four-way ANOVA was conducted to reveal the general
pattern of results. Moreover, ANOVA was conducted on each memory
test. The significance level was set at p .05.
Overall Tasks Comparison. A 2 X 2 X 2 X 4 ANOVA was
conducted for both the d' value and response latency
measurements. The analysis for d' values showed significant main
effects of test language and memory test type [E(1,43)= 63.5,
MSe= 3.01 F(1,43)= 135.4, MSe= .99, respectively]. Moreover,
the interaction of the two factors was significant [F(1,43)
15.0, MSe= .99]. No other result was significant.
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Table 7
Mean d' Values of Different Tests in Experiment 3
(Percentages of Hit and Correct Rejection are in Parentheses)
Lexical Decision Sentence Plausibility
Test Judgement Test
Study X Test
Condition First Second First Second
English test items
Read Chinese Only
（ 椅 子 ， 椅 子 ） 3.399 3.194 1.281 1.685
(95 85) (93 85) (62 73) (65 73)
Read English Only
( CHAIR, CHAIR) 3.738 2.784 1.330 2.037
(97 90) (88 85) (75 62) (68 78)
Read Chinese and
EnglishCHAIR)
3.399 3.317 1.356 1.416椅 子
(93 87) (93 87) (68 75) (60 77)
Non-studied
3.219 3.243 1.502 1.020
(88 88) (92 88) (68 72) (67 68)
,Chinese test items
Read Chinese Only
4.109 4.233 3.060 3.061（ 椅 子 ， 椅 子 ）
(98 93) (98 95) (92 82) (85 87)
Read English Only
4.282 3.910 3.268 2.763{ CHAIR, CHAIR)
97 98) (95 95) (92 87) (88 88)
Read Chinese and
English
4.109 4.233 3.219 2.901CHAIR)（ 椅 子 ）
(98 93) (100 93) (92 85) (85 83)
Non-studied
4.233 3.516 2.871 3.250
(97 97) (93 88) (87 87) (92 90)
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Table 8





First Second First SecondCondition
English test items
Read Chinese Only
.992 .842 .938 .748（ 椅 子 ， 椅 子 ）
Read English Only
.823 .824 .813 .658( CHAIR, CHAIR)
Read Chinese and
English
.842 .811 .800 .720CHAIR)（ 椅 子 ，
Non-studied
1.020 .871 .930 .711
Chinese test items
Read Chinese Only
.820 .733 .839 .739
（ 椅 子 ， 椅 子 ）
Read English Only
.897 .757 .876 .649( CHAIR, CHAIR)
Read Chinese and
English
.801 .745 .868 .655CHAIR)
（ 椅 子 ，
Non-studied
.945 .772 .885 .674
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The language type main effect indicated that the Chinese
items were performed better than their English equivalents. The
interaction effect of language type and memory test type showed
that the Chinese advantage was greater in the sentence
plausibility judgement test than in lexical decision test.
The analysis of response latencies showed that the main
effects of test language and study condition were significant
[F(1,43)= 9.79, MSe= .017 F(3,129)= 4.40, MSe= .025,
.respectively]. Moreover, the interaction of the two factors was
also significant [F(3,129)= 2.92, MSa= .019]. Planned
comparisons showed that the language-match effect was significant
[F(1,352)= 10.6]. Moreover, the main effect of time of test was
significant [F(1,43)= 5.81, MSe= .30]. All other effects were
not significant.
The language-match effect indicated that the performance was
better if the language of the test item was the same as the
language appeared in the study phase. The significant main
effect of time of test showed that the decision time was shorter
in the second test session than in the first one. Moreover, the
patterns of results in the second test session were the same as
the patterns in the first test session (nonsignificant three-way
interaction of time of test, test language, and study condition).
This indicated that the language-match effect might exert its
facilitation even after seven days.
The following analyses were based on the results from the
first session.
Lexical Decision Test. For the d' values, a two-way ANOVA
was conducted for the 2 (test language) X 4 (study condition)
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Only the main effect of test language was significant [F(1,11)=
13.3, MSG= 1.15]. On the average, the test items appeared in
Chinese were decided more accurately than in English. No other
difference was reliable [all Fs 1].
For the analysis of response latencies, the main effect of
study condition was significant [F(3,33)= 9.61, MSG= .12]. The
interaction of the test language and study condition was also
significant, [F(3,33)= 5.28 MSe= .011]. A planned comparison
showed that the language-match effect was significant [F(1,88)
20.7] (see, Figure 7). When a test item was presented in,
Chinese, the item studied under the CC or CE condition was
performed better than that studied under the EE condition. When
the test item was presented in English, the item studied under
the EE or CE condition was decided shorter than that studied
under CC condition.
Besides, the Chinese non-studied items were decided faster
than the English ones [F(1,88)= 3.07, p. .05, in one-tailed
test]. Moreover, the average decision time taken for the English
non-studied items (1.020) was longer than that obtained in
Experiment 1 (.949) and Experiment 2 (.772). The inequality of
performance of Chinese and English test items replicated the
previous findings (for a relevant comment, see, Kroll Potter,
1984).
Sentence Plausibility Judgement Test. The same analyses
were conducted as the lexical decision test. The test language
main effect was significant in the analysis of d' values [E(1,11)

















Figure 7. Mean response latencies as a function of memory test type
and time of test plotted against study condition
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Chinese items were judged more accurately than those ended in
English items. No other difference was significant [all Fs 1].
For the response latency measurement, none of the effects
was significant. However, planned comparisons showed that the
language-match effect was significant [F(1,88)= 2.71, MSe=
.035, p_ .05 in one-tailed test] (see, Figure 7). This pattern
of result indicated that: when the sentences were ended in
Chinese words, the (CC, CE) conditions were judged faster than
the (EE) condition. On the other hand, when the sentences were
ended in English words, the (EE,-CE) conditions were judged
faster than the (CC) condition. However, the test language did
not affect the performance of the non-studied items. This result
replicated the major findings of Potter et al., (1986).
Sentences consisted of two surface forms (English and Chinese in
this case) were comprehended as fast as pure English sentences.
Further Consideration. Following from the arguments of the
first two experiments,-we hypothesized that the recent
inconclusive results obtained in bilingual studies might be due
to different methods employed in different studies. With the
physical transfer procedure (CC, EE, CE conditions), both the
lexical decision test and the sentence plausibility judgement
test replicated the language-match effect which had been employed
to support the dual-code view. With the non-studied condition,
the lexical decision test replicated the findings that different
languages differed in their response latencies. This further
suggested dual-code view was more plausible. On the other hand,
the sentence plausibility judgement test demonstrated that words
of different languages could be integrated in comprehension
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without extra difficulty when compared to comprehending the same
sentences presented in one language only. This result was the
same as a previous study (Potter & Kroll, 1986) and revealed
evidence which support the common-code view. In short, the
present experiment replicated the concurrent divergent results.
This indicated that the various cognitive demand of memory tests
and the procedure specificity effect might be main factors
producing the current controversial results.
Before we go on to the general discussion, I would indicate
several results that deserve further investigation. Firstly,
despite the fact that the subjects in the present experiment had
over 12 years learning experience in English and that English was
their major language used in academic work, their Chinese was
more fluent than English. Thus, future experiment employing
similar subject pool should use more direct test to control the
subjects' proficiencies of the two languages if bilingual fluency
is the main concern of the study.
Secondly, the reliable Chinese advantage in decision
accuracy strongly suggested that the subjects were more fluent in
Chinese than in English. However, part of the results might be
due to the English distracters were physically more similar to
the original stimuli (DRESS, BRESS) than the Chinese distractors
as to the Chinese original stimuli （ 裙 子 ， 群 只 ）
. Thus, the
English stimuli were not judged so accurately than their Chinese
counterparts.
Lastly, the unexpected persistence of the language-match
effect (especially for the lexical decision test) invited further
investigation on the decay of the effect. The persistence of the
Experiment III
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physical (perceptual) level of transfer provided further evidence
against the use of procedure which allowed the facilitation from
shallow level of storage in bilingual studies.
General Discussion
Procedure specificity and Task specificity effects
In the beginning of this paper, we reviewed major results in
concurrent bilingual studies. We also reviewed several
resolutions made by researchers of different views. Their main
concern was the different cognitive demands of various tasks
(task specificity effect) (see, e.g., Durgunoglu Roediger,
1987 Frenck Pynte, 1987 Kroll Merves, 1986 Kroll Potter,
1984 Paivio, 1986 Scarborough et al., 1984 Snodgrass, 1980,
1984). Of the various resolutions, the common-code view and
indeterminable view both emphasized the importance of the
cognitive demands of memory tests (conceptually driven versus
data-driven) laid on the subjects. The common-code view pointed
out that some tests might revealed the characteristic of the
shallow level of storage (lexical or prototypical storage) but
not the conceptual storage. The evidence obtained from these
researches usually yield different patterns of results from those
researches based on conceptual storage.
The importance of cognitive demand of memory tests in
bilingualism had been well discussed by Durgunoglu and Roediger
in 1987. They demonstrated that data-driven tests which were
more sensitive to the change in physical features of information
yielded evidence to support dual-code view. On the other hand,
conceptually driven tests which were sensitive to conceptual
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elaboration revealed common-code view evidence. However, the
stress on the cognitive demand of memory tests did not settle all
the controversial results obtained in recent years. As an
example, researches that employed the data-driven, lexical
decision test revealed divergent patterns of results (Frenck
Pynte, 1987 Kirsner et al., 1984 Lam, 1988 Kroll Potter,
1984 Scarborough et al., 1984 Schwanenflugel Rey, 1986). It
seemed that the effect of cognitive demand of the memory tests
might interact with some other variables.
In Experiment 3, we showed that the effect of cognitive
demand of memory tests would be different when different
procedure (physical transfer and no transfer procedure) were
employed in the experiment. The results gained from the physical
transfer procedure generally favoured the dual-code view
regardless of the conceptual demand of memory test employed. On
the other hand, the no transfer procedure revealed different
patterns of results when different memory tests were employed.
With a conceptually driven test, common-code evidence was
obtained. When data-driven test was used, the dual-code view was
supported. In this case, we replicated the major findings in
recent bilingual studies and further demonstrated that the
inconclusive results were mainly due to the choice of different
procedure (physical transfer versus no transfer procedure) and
memory tests (conceptually driven versus data-driven tests) in
the experiments.
However, further inspection showed that the results obtained
from the physical transfer procedure could not allow unequivocal
interpretation of the results according to the common-code/
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dual-code distinction. On the basis of findings from the first
experiment, we argued that it was difficult to eliminate the
shallow level of facilitation from the physical transfer
procedure. With the second experiment, we had showed that the
repetition paradigm (which was employed by many theorists) was a
physical transfer procedure. Thus, we should be more cautious in
interpreting the results from recent studies and we propose a
second interpretation of the current empirical status in the
following section.
Re-interpretation of the current empirical evidence
Three major methods had been employed in recent bilingual
studies. The first one was the repetition priming paradigm.
Under the paradigm, the subjects were required to make response
to items in which some of the items were presented exactly in the
same form before (either in a separate study phase or in another
test phase). The performance (lexical decision, word fragment
completion) of the subjects for the repeated items was compared
to those of the non-repeated items. This kind of manipulation
was similar to the method employed in Experiments 1 and 2 and the
physical transfer procedure in Experiment 3. Results under this
method were consistently supported the dual-code view as
replicated in the three experiments of the present study.
However, due to the arguments mentioned before, any conclusion
drawn from this method was hindered by the shallow level of
facilitation. Thus, no clear evidence could be provided when
using this procedure to testify the common-code versus dual-code
view.
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The second common method employed was to compare the base
response time of the subjects to different measurements (e.g.,
naming, lexical decision, categorization). Previous studies
showed that the pattern of results was not very stable (Chen
Leung, 1989 Chen Ng, 1989 Kroll Potter, 1984 Potter et
al., 1984). The results depended on a number of other factors
such as the fluency of the processing in the two languages and
the conceptual demand of the test. Take the conceptual demand of
the test as an example. Kroll and Potter (1984) suggested that
if data-driven test was employed, it might reveal the
characteristics of the modality-specific lexical storage only and
dual-code pattern of results might be obtained. On the other
hand, if conceptually driven test was employed, the common-code
view might be supported. The results in Experiment 3 provided
partial support for the above argument. When the conceptual
demand of the test was minimal (lexical decision for non-studied
items), dual-code pattern of results was obtained. However, no
conceptually driven test which measure the subjects' base
response time was employed in the present study. Thus, more
direct experimentation of Kroll and Potter's argument should be
conducted before any valid conclusion could be drawn from the
results obtained from this type of method.
The third method employed was to assess the equality of
between-language and within-language priming. The response of
the subjects could be lexical decision, or sentence plausibility
judgement. Usually, the test items were preceded by primes (word
or sentence) in the same or different languages of the test
items. No matter whether the primes were in different languages
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(Chen & Ng, 1989 Frenck Pynte, 1987 Schwanenflugel Rey,
1986) or the test items were in different languages (Potter et
al., 1986), the equality of between-language and within-language
facilitation effects was found. The non-studied condition under
the sentence plausibility judgement test as employed in the
Experiment 3 replicated these results. All these studies
employed the equality of the facilitation effect to support the
common-code view.
From the. interpretation above, unambiguous evidence could be
drawn from the results obtained in the third method only.'- Such
results are usually consistent with the common-code view. The
dual-code view and indeterminable view was not accepted due to
their dependence on results obtained from the physical transfer
procedure. However, these evidence did not clearly reject the
two views. Rather, further evidence is needed before the final
conclusion could be drawn.
Implications on future research
The present findings have several implications on future
research in bilingualism.
First of all, any procedure that allow physical level of
facilitation should not be employed. In other words, the
original repetition paradigm should not be used. However, we
suggest to use a similar procedure although it has seldom been
used previously. The procedure is similar to the repetition
paradigm but no item in the study phase should be presented in
exactly the same form in the test phase. Instead, the original
stimuli in the study phase should be changed to either the
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synonym or translation equivalent in the test phase. Since no
items are repeated in the experiment, no shallow level (physical)
of transfer should be expected.
Secondly, the conceptual, demand of a memory test should not
be viewed as a constant across different procedure and/or
manipulations. Previous studies showed that the conceptual
demand of lexical decision was different under priming paradigm
or without priming paradigm (Frenck Pynte, 1987 Kirsner'et
al., 1983, 1984 Kroll Potter, 1984 Scarborough et al., 1979,
1984 Schwanenflugel Rey, 1986). Moreover, the conceptual
demand of perceptual identification for degraded stimuli could be
affected by instructions (Hashtroudi et al., 1988). Thus, it
would be useful to include an independent condition which would
indicate the conceptual demand of the memory test.
Thirdly, if fluent Chinese-English bilinguals are required
in future studies, an independent test of fluency should be
provided to select the subjects before the experiment. Or else,
more empirical data about the base rate in Chinese stimuli must
be collected so that any difference revealed in the bilingual
studies can be compared to the base rate time.
Extension of Common-code resolution
Recently, the common-code resolution has been criticized for
providing no independent criterion to indicate when the different
levels of processing would occur. This would provide the
resolution with an unlimited power to explain different patterns
of results obtained in recent studies (e.g., see, Paivio, 1986).
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Moreover, no experimentation of the resolution have been
conducted.
The present study has extended the resolution to a certain
extent. In addition, the three experiments in the present study
also provide evidence to support the common-code resolution. The
present study has suggested two independent processes to indicate
when the different levels of processing would occur. The first
one is a pre-experimental process: If the procedure and the
memory test laid strong demand to conceptual processing (e.g., no
transfer procedure with categorization task, or sentence.:
comprehension), then the conceptual level of processing would
dominate. On the other hand, if physical transfer procedure and
data-driven memory test were used, then the shallow (perceptual)
level of processing would dominate. The second one is a
post-experimental process: If the addition of an independent
condition demonstrated that conceptual processing greatly affect
the test (e.g., the elaborative effect employed in the present
study), then we would assume that conceptual. level of processing
dominated.
Besides, the present study could be seen as a systematic
experimentation of Snodgrass's (1984) resolution. Her main
hypothesis was that tasks that did not clearly require conceptual
or semantic access might reveal evidence that support dual-code
view. Otherwise, common-code view should be supported. In the
third experiment of the present study, procedure or tasks that
did not rely on conceptual access (physical transfer procedure
or procedure employed data-driven, lexical decision test)
produced dual-code pattern of results. For the group which
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depended mainly on conceptual influence (no transfer procedure
with sentence plausibility judgement test), common-code pattern
of result was shown.
Summary and Conclusion
To sum up, the results of the present study provide some
implications on the structures and processes of bilingual lexical
memory. First of all, the bilinguals possess different memory
stores which differed in the levels of processing. The shallow
level of storage mainly record the physical or perceptual'
information of the incoming stimuli, whereas the deep level of
storage is responsible for the storage of semantic information of
the stimuli. The physical transfer procedure (e.g., repetition
paradigm) reveals the characteristics of the shallow level of
storage. The consistent pattern of language-match effect
obtained indicates that there are separate shallow level of
stores (lexical or prototypical storage) which were specialized
for different surface forms. On the other hand, the conceptually
driven test under the no transfer procedure reveals the features
of the deeper level, semantic storage. The equality of
facilitation effects obtained (non-studied condition under
sentence plausibility judgement test in Experiment 3) suggested
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Appendix A. Stimuli employed in Experiments 1 and 2
Original Stimuit Word Monword Monword
distractors distrnotors diatractora
in Expt 1 in Expt 2
COMPARISON COMPANION比 較 COMPANISON MONOPARSIC
HOUSE HORSE房 COUSE屋 SHOUE
LETTER MATTER METTER信 件 KETTLE
PLAIN PLANE PLAIR平 原 PINAL
LAKE CAKE LASE湖 MEAL泊
BULLET WALLET BOLLET BLUTEL子 彈
CLOCK BLOCK SLOCK LOCCK時 鐘
DEED SEED BEED EDDE行 為
DISEASE DECREASE DESEASE SESADIE疾 病
FUN GUN HUN NUF樂 趣
MARRIAGE CARRIAGE MARAIATE GERMARIA婚 姻
POTATO TOMATO PODATO TAPOOT薯 仔





































DRESS PRESS BRESS SREDS
FLOWER FLOUR FLOUER WOLFEN
JOURNAL JOURNEY JOURNAN JURLONA
SEAT BEAT SEET TESA
STAR START SMAR RAST
BRAIN DRAIN PRAIM RABIN
CHARM FARM SHARM ARMCH
CREATURE FEATURE CLEATURE RECUTEAR
CRIME PRIME BRIME MICER
GIFT LIFT FIFT FIGT
MORAL MODEL MOREL ROLAM
PASSION FASHION BASSION PASNOS





ANGLE ANGEL ENGLE GENAL
BOSS MOSS POSS SOSB





COTTON BOTTOM BOTTON COTNOT





































Original Stimuli Word MonwordNonword
distractors distractorsdistractora
in Expt 1 in Expt 2
AIR FAIR RAIAIN空 氣
想DREAM CREAM REDAMBREAM夢
REASON ANOSSESEASON CEASOM季 節
TICYPITY CILYCITY 城 市






































Appendix B. Stimuli appeared in Experiment 3
distractorsOriginal Stimuli NonwordWord Distracters
Ch mareChinese EnglishEnglish Chinese English
只BRESSDRESS PRESS 群子子 君裙
FLOUERFLOURFLOWER 躲花都花花 朵
JOURNARJOURNEY 棋 平JOURNAL 期 望期 刊
SEETBEATS 卉助SEAT 威助拉座
SMARSTART 昇 惺STAR 猩猩星 星
老PRAIMDRAIN 投BRAIM 露透腦頭
SHARM 昧 曆HARM 來未CHARM 魅 力
BOLLET 彈WALLET 姐產BULLET 奮彈子
愕BRIME 緊PRIME 慕序CRIME 罪 惡
禮 FIFT 例 勿LIFTS 貌禮GIFT 物
MOREL 渡 德MODEL 殺屠MORAL 德道
憤 BASSION 程熱FASHION 凈潔PASSION 熱
PRIBE 熬嬌BRIDE 熬煎PRIDE 驕 傲
TOWAR 搭糕POWER 級高TOWER 塔高
QUATITY 掃姪數質QUANTITY質 素QUALITY
CHAME 貽收SAME 支收SHAME 恥羞
P0SS 私尚試MOSS 嘗BOSS 司上
CUMOR 服憂油 畫RUMORHUMOR 默幽
ROBBET 擦妒堵 塞RUBBERSROBBER 賊盜







APILE 平 裹果成RIPPLE果APPLE 蘋
若CONTRUCT 盆合 成CONTACTCONTRACT 台 約
公 闖BACTORY 功葬VICTORYFACTORY 工 廠
婪范FLOOT爛燦BLOODFLOOD 泛 濫
翠落HUM取索GUMFUN 樂 趣
肌OCCATIOM 匙擬司VACATIONOCCASION 時 機
工鳳BALACE蟲蝗BALANCEPALACE 皇 宮
默泊WHEET□山HEATWHEAT 小 麥
息DECARATIOM 莊色棕DECLARATIONSDECORATION 裝 飾






Original Stimuli Word Distractors Nonword distractors






























































Appendix C. Sentences used in the sentence plausibility Judgement test
This pair of'shoes costs more but is more durable in COMPARISON
Because it is raining, I have to stay in the HOUSE
The manager asks the secretary to write a reply LETTER
The children fly their kites on the PLAIN
The breeze produced many ripples on the surface of the LAKE
I cannot imagine how he killed the lion without gun and BULLET
The time of my watch was lag behind of the CLOCK
The brave person was rewarded by his great DEED
The business of doctors is to prevent and cure DISEASE
All sorts of ba l l games are fu l l of FUN
We cannot believe that John divorced soon after his MARRIAGE
The main ingredient of French fries is POTATO
The students of this famous school are of first-rate QUALITY-
Failing in the degree examination have make me feel SHAME
This old train gained its power from STEAM
The position of the station in the map is indicated by an ARROW
An interesting person is the one who has a good sense of HUMOR
The police have warranted us to beware of ROBBERS
After the traffic accident, he had lost his VISION
This famous book had been issued for over eight EDITIONS
In order to improve his reading skill, he tries to read more BOOKS
The pocket-picker begged the police to give him a last CHANCE
In the airport, John gives his beloved wife a KISS
Being thrown into depression, she eventually took her own LIFE
Since he cannot afford to take an aeroplane, he goes aboard by SHIP
The face of that lovely girl is as red as an APPLE
Beer is the most common drink sold in the BAR
The cruel behavior of the King made him look like the DEVIL
We cover the coffin of the dead general with the nation FLAG
Nowadays, most of our machines are made of METAL
The criminal have been declared guilty of MURDER
The news of my mother's death was a terrible SHOCK
This poet was written in a special STYLE
A swarm of locust destroyed several fields of WHEAT
My neighbours had frequently produced noise in great VOLUME
During Christmas, our home is full of DECORATIONS
Natural disasters like earthquakes will cause enormous DESTRUCTIONS
One of my favorite dessert is mango JELLY
The increase of tax has evoke strong REACTION
The general taught the soldiers to operate the TANK
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In high caste restaurants, ladies are requested to wear a DRESS
On Mary's birthday, her boy friend had bought her a bundle of FLOWERS
The thesis of that lecturer had been published on an
international JOURNAL
The teacher commands the students to keep quiet and-remain
in their SEATS
In calm night, the sky is occupied by the STARS
One of the most complex organs of human is the BRAIN
He is attracted by her beauty and CHARM
Human is the cleverest species among all the CREATURES
The police are responsible to prevent and combat CRIME
In last Christmas, I had received many GIFTS
The youngsters nowadays possess a loose standard of MORAL
Artists and poets are usually filled with PASSION
After the contest, the winner was putted up with PRIDE
In a cloudy night, an aeroplane had crashed into the high TOWER
It is not necessary to knell down in PRAYER
Let us try to view the problem in a different ANGLE
Being an employee, you must respect your BOSS
The buildings were all damaged after the enemy's CONQUEST
After a whole day tour, the traveller gets back to the INN
When air conditioner is not available, electric fan is
a good substitute
This trousers was made of nylon and COTTON
The cowboy send the cows out to eat GRASS
The members of the society have to vote and select their LEADER
Greedy people's minds were filled with ways to earn more MONEY
The careless captain has led his warship wrecked on ROCKS
You will not get well unless you follow your doctor's ADVICE
There are many beautiful beaches along the south COAST
You must read carefully before you sign any CONTRACT
These wonderful toys were produced by this FACTORY
Many people will loss their homes attar the FLOOD
His character is as hard as a MAIL
If you want to be successful, you should grip on every OCCASION
Our King and Queen are lived in the PALACE.
You will treasure and prize freedom if you are in PRISON
That dejected man asked the bar-tender to give h.im a glass of WINE
Since they refused to compromise, they could hardly make an AGREEMENT
After the f o o t b a l l game, the goal-keeper's clothes was
covered with DIRT
We cannot finish the task without necessary FACILITIES
After the disaster, the country was filled with GRIEF
During the surgery, the doctor has cut open his SKULL
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Nitrogen and Oxygen are the main components of AIR
To earn one million dollars per day is purely a DREAM
Convectional rain is very common in this hot SEASON
There are over five million people in this CITY
After the surgery, she begins to pay more attention to her HEALTH
The safest place for a baby is his mother's BREAST
The London National Museum is famous for the collection of COINS
The furniture inside this abandoned house is covered.with DUST
We have forgotten to feed the dog with FLESH
To defeat this strong country in the battle brings him GLORY
One of the effective method of teaching is by quoting INSTANCES
In order to stay away from the heat, he sits under the SHADOW
The police found him tied up by a STRING
It is prohibited to wear shoes in Moslem TEMPLES
Before you get into the railway station, you have to buy a TICKET
The outbreak of wars are sometimes caused by conflicts in BELIEF
Malaysia is well known in growing sugar CAME
To recover from his lung cancer is a MIRACLE
India Is known as a country of remarkable contrast between
rich and POVERTY
In order to work effectively, one should be equipped with
the right TOOLS
To stay away from the coldness outside, we get into the CAMP
To get rest, he sits on his CHAIR
She discovers that the ring is not made of GOLD
Winning the champion, all that show on his face is JOY
In a year, there are altogether twelve MONTHS
Before you blame on others, please think of your own ATTITUDE
Being so thirsty, he drinks up all the water out of the BOTTLE
Radiation treatment would destroy both the cancer and normal CELLS
You have no need to*follow every social CONVENTION
The older generation think that one's experience Is
controlled by FATE
The malfunctioning of the machine was caused by his FAULT
I The red banner flies on the top of the POLE
The parents are proud of their son's achievement in SCIENCE
We are surprised that he treats the servant as a SLAVE
Facing the great challenge, he shows a strong sense of CONFIDENCE
The main compone.nt of computer is integrated CIRCUITS
To most the target, the colleagues work with COOPERATION
The and of war between Iran and Iraq is an important INCIDENT
The mother tries to teach the child to eat with knife and FORK
After a hard day's work, we all get sore LIMBS
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Appendix D. Instructions used in the study phase and the test phase
a. Instructions for the CC mtudu condition
R E A D C H I I I E S E O N L Y T A S K
Stimulus an the center of screen A CHINESE TEAM
Stimulus on Booklet 1 SAME CHINESE TEAM
Procedure:
(1) Pay attention to the center of screen when you hear
a BEEP signal.
(2) Read the Chinese term presented on the center of screen.
(3) Read the Chinese term presented on Booklet 1.
(4) You have altogether 8 seconds to read each term.
ttt Remember to read Q N L Y the term printed in the
booklet which is at that time on the screen,
not the previous ones nor the coming ones.
Press <<SPACE.BAR >>to begin
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b. Instructions for the" EE "study condition
READ ENGL I SH ONLY TASK
Stimulus on the center of screen: AN ENGLISH WORD
Stimulus on Booklet 2 SAME ENGLISH WORD
Procedure:
(1) Pay attention to the center of screen when you hear
a BEEP signal.
(2) Head the English word presented on the center of screen
(3) Read the English word presented on Booklet 2.
(4) You have altnuether 8 seconds to read each word.
ttt Remember to read Q N L Y the word printed in the
booklet which is at that time on the screen,
not the previous ones nor the coming ones.
Press <<SPACE BAR>> to begin.
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C. Instructions for the CE study condition
READ BOTH LANGUAGE TASK
Stimulus on the center of screen: A CHIMESE TERM
: AN ENGLISH EQUIVALENTStimulus an Booklet 3
Procedure:
(1) Pay attention to the center of screen when you hear
a BEEP signal.
(2) Read the Chinese term presented on the center of screen.
(3) Read the English equivalent presented on Booklet 3.
(4) You have altogether 8 seconds to read each pairs of stimuli.
(5) PLEASE SPEND EQUAL TIME IN READING THE TWO SURFACE FORMS.
!!! Remember to read O N L Y the word printed in the booklet
which is at that time Its Chinese equivalent is on the
screen, not the previous ones nor the coming ones.
Press <<SPACE BAR >>to begin.
96
d. Instructions for the C-E study condition
TRANSLATION TASK
Stimulus on the center of screen: A CHIMESE TERM
Stimulus an Booklet 4 FIRST LETTER AND NUMBER OF
LETTERS OF AN ENGLISH EQUIVALENT1 1 Una yr nn L` n{aL 1 an mitu 1 v
Procedure:
(1) Pay attention to the center of screen when you hear
a BEEP signal.
(2) Study the Chinese term presented on the center of screen.
(3) Generate and Write the English equivalent on Booklet 4.
(4) You have altogether 8 seconds to study and translate
each Chinese term.
ttt Remember to translate Q N L Y the. word printed in the
booklet which is at that time its Chinese equivalent is on
the screen, not the previous ones nor the coming ones.
Press <<SPACE BAR >>to begin.
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Instructions for the "CdesC" study condition
D E S C R I P T I O N T A S K
Stimulus on the center of screen: A CHINESE TERM
Stimulus on Booklet 5 SAME CHINESE TERM
Procedure:
(1) Pay attention to the center of screen when you hear
a "BEEP" signal.
(2) Study the Chinese term presented on the center of screen
and printed on Booklet S.
(3) GIVE THE DEFINITION AND DESCRIBE THE MAIN FEATURES OF THE TERM.
(4) You have altogether 8 seconds to study and describe
each Chinese term.
(5) STOP DESCRIBING THE PREVIOUS TERM WHEN YOU HERE THE "BEEP" SIGNAL.
!!! Remember to describe O N L Y the term printed in the
booklet which is at that time the same Chinese term is on
the screen, not the previous ones nor the coming ones.
Press <<SPACE BAR>> to begin.
Appendix D
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f Instructions for the recall memory test
RECALL MEMORY TEST
Procedure:
(1) RECALL all the words/terms you have just studied.
(2) RECALL the individual items in ENGLISH or CHINESE as you like.
(3) You have i5 minutes to recall.
(4) Computer would give you 'a "BEEP" signal for every i minute time.
(5) Please draw a line under the last item you have written
whenever you hear the "BEEP" signal.
Notice:
(1) TRY YOUR BEST -TO RECALL AS MANY ITEMS AS YOU CAN.
(2) A long "BEEP" sound means that the time is up.
Press <<SPACE BAR>> to begin.
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g. Instructions for the semantic recognition test
R E C O G N I T I O N T E S T
Stimulus:
(1) 128 English words
Procedure:
(1) Pay attention to the center of the screen when you see
the ready signal <<*>>.
(2) Make a judgement of whether you have seen the Presented word
or its Chinese equivalent in the study phases.
Responses:
(1) YOU SHOULD RESPOND YES WHEN:
(A)' PENCIL IS PRESENTED ON THE SCREEN NOW
AND (B) YOU HAVE SEEN THE WORD' PENCIL' IN THE STUDY PHASES
OR (C) YOU HAVE SEEN THE TERM
(2) OTHERWISE YOU SHOULD RESPOND NO.
Notice:
(1) The <<Y>> and <<N>> keys are labelled on the keyboard.
(2) PLEASE RESPOND AS QUICKLY AND AS ACCURATELY AS YOU CAN,
i.e. Both accuracy and response time are of equal importance.
Press SPACE BAR to begin,
Appendix D
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h. Instructions for the lexical decision tests
L E X I C A L D E C I S I O N T E S T
Stimulus:
(i) 120 English words
Procedure:
(1) Pay attention to the center of the screen when you see
the ready signal<<*>>.
(2) Make a judgement of whether the word you see now is a word,
i.e. it contain a dictionary meaning or not.
Responses:
(1) YOU SHOULD RESPOND<<YES>> WHEN:
'PENCIL' IS PRESENTED ON THE SCREEN NOW
(2) YOU SHOULD RESPOND<<NO>> WHEN:
'RENCIL' IS PRESENTED ON THE SCREEN NOW
Notice:
(1) The <<Y>> and <<N>> keys are labelled on the keyboard.
(2) PLEASE RESPOND AS QUICKLY AND AS ACCURATELY AS YOU CAN,
i.e. Both accuracy and response time are of equal importance.
Press <<SPACE BAR>> to begin.
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i. Instructions tor plausibility judgement test
P L A U S I B I L I T Y J U D G E M E N T T E S T
Stimulus:
(1) 120 English sentences
Procedure:
(1) Pay attention to the center of the screen when you see
the ready signal<<*>>.
(2) Each sentence would be presented at about 9 words per second
(3) The words of each sentence would appeared at the centre of the
screen successively.
( 4) The l a s t word was i n "all capital letter form".
(5) Please make a judgement on whether the last word make the
whole sentence plausible.
Responses:
(1) RESPOND <<YES>> WHEN YOU THINX THE SENTENCE IS PLAUSIBLE
(2) RESPOND <<NO>> WHEN YOU THIMX THE SENTENCE IS MOT PLAUSIBLE
Press <<SPACE>> BAR to continue.
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